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YBAXKAEMBIA CTYJIEHT!

Y4yeOHO-METOINUECKHUN KOMIUIEKC MO JUCHUILIMHE XHUMUS co3naH BamM B momoIb
JUIsi pabOThl HA 3aHSTHUSX, MPU BBHIMOJHEHUH JOMAIIHEr0 3aJaHusl, CaMOCTOSITEIbHOMN
paboThl U MOATOTOBKH K PAa3IUYHBIM BUJAM KOHTPOJISI MO JAUCHUIUIMHE, & TaK K€ MpHU
CaMOCTOSITEIbHOM U3YUYECHUU JUCIUIIINHBI.

YMK 1o gucumruiiHe XHUMHSI BKJIIOYAET TEOPETUUECKUW OJIOK, TMepeueHb
MPAKTUYECKUX 3aHSATUN, BOMPOCHI JJISI CaAaMOKOHTPOJIS, TMEPEUYCHb TOUYEK PYyOEKHOIro
KOHTPOJISI, @ TAKYKE BOIPOCHI U 3aJJaHUS 110 MPOMEKYTOUHOU aTTECTALUY.

[Ipuctynas kK H3y4YeHUI0O HOBOW Yy4eOHOW JUCHUIUIMHBI XUMHS, BBl JTOKHBI
BHUMATEJIIBHO MW3Yy4YUTh CIIMCOK PEKOMEHIOBAHHOM OCHOBHOM M BCIIOMOIaTEJIbHOU
nureparypsl. M3 Bcero mMaccuBa peKOMEHAOBAHHOM JIMTEPATYpPhl CIEAYET ONMUPAThCS Ha
JIUTEPATYPY, YKA3aHHYIO KaK OCHOBHYIO.

[To kaxnout teme B YMK nepeunciieHbl OCHOBHBIE TTOHSTUS U TEPMUHBI, BOIIPOCHI,
HEO0OXOMUMbIe IS M3y4deHUs (TIaH U3Y4YCHHS TEMBI), a TaKXkKe KpaTkas WHGOpMAIHs 1o
Ka)XJIOMY BOIIPOCY M3 MOJISKAIMUX M3yueHnto. Hamuuue Te3ncHo nHbopMaluu no TeMe
MO3BOJIUT BaM BCIIOMHUTBH KJIIOUEBBIE MOMEHTBI, PACCMOTPEHHBIE MPEIOaBaTeIeM Ha
3aHSATHH.

OCHOBHBIE TOHSTHS, HCIOJB3YEMBIE MNPU HM3YYEHUH COJCPKAHUS JUCHUILIMHBI
XuMusl, IPUBEICHBI B TJIOCCAPUHU.

[Tocne u3yueHus: TeopeTuyecKoro 0J10Ka MPUBEACH IMepPeYeHb MPAKTUUECKUX padoT,
BBITIOJIHEHUE KOTOPBIX 00s3aTeNIbHO. Hanmnure mojgoXKuTeabHOM OLIEHKH 10 MPAKTHYECKUM
paboraMm HEOOXOAMMO HJisi TMOJY4YEHHs 3adyeTa M0 JUCHUUIUIMHE, MOATOMY B Cliydae
OTCYTCTBUSI Ha YyPOKE II0 YBAXWUTEIBHOM WM HEYBAXUTEIbHOM mnpuuuHe Bawm
noTpeOyeTcst HANTH BPEeMsI ¥ BBIIOJIHUTH MPOMYIIEHHYIO padoTy.

Copeprxanue pyOexHOTO KOHTPOJIS (TOYEK PyOeKHOTO KOHTPOJIS) pa3paboTaHO Ha
OCHOBE BOIIPOCOB CAMOKOHTPOJIS, IPUBECHHBIX 110 KaXJ0H TEME.

[lo uToram u3yudeHHs] AUCHUILIMHBI XUMHSL MPOBOAUTCS U] depeHIrnpOBaHHBIMN
3a4er.

B 3ayeTHyr0o = KHWXKKY  BbICTaBisieTcs  au@depeHIupoBaHHas/OMHapHas
(3aueT/He3ayeT) OlICHKA. 3aydeT BBICTABJISETCS HAa OCHOBAHMH OIICHOK 3a MPAaKTUYECKUE
paboOThI M TOYKU PYOEKHOTO KOHTPOJIS.

B pesynbrare ocBoenust quctuuruinabl/MJIK Bel 10JKHBI yMETh:

v HCNO0JIB30BATH NPHOOPETEHHBIE 3HAHMSI M YMEHHSI B NPaKTHYECKOW
NeSITeJIbHOCTH U MTOBCEAHEBHOM KU3HU 1JIAA:
- TIOHMMaHUS TJI00ATBHBIX MPOOJEM, CTOSIIMX TEPENl YeTOBEYECTBOM: DKOJIOTHYECKUX,
DHEPreTUYECKUX U CHIPHEBBIX;
- OOBSCHEHHS XHMHYECKUX SBJICHUHN, MPOUCXOMSIUX B TpUpoae, OBITYy W Ha
MTPOU3BOJICTBE;
- SKOJIOTUYECKU MTPABUIIBHOTO MOBEICHUS B OKPYKAIOIIEH CPENE;
- OLEHKH BIIMSIHUSI XHMHUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpellbl Ha OpraHu3M
YEJI0BEKa U JIPYTUE KUBBIE OPTaHU3MBbI;
- 0e3omacHoi padoThI C BEIIECTBAMHU B JJAOOpATOpUHU, OBITY M Ha MPOU3BOJICTBE;



- OIpeJeNeHNs] BO3MOXKHOCTU TPOTEKAHUS XMMHUYECKUX MPEBpPALICHUN B Pa3IUYHBIX
YCJIOBHSX U OLICHKH UX ITOCJIEACTBUN;

- pacno3HaBaHMs U UICHTU(PUKAINY Ba)KHEUIINX BEIIECTB U MaTEpUasoOB;

- OIICHKM KaueCcTBa MUTHEBOW BOJABI M OTACJIBHBIX MHUIIEBHIX MPOAYKTOB; KPUTHUYECKOU
OLICHKM JIOCTOBEPHOCTHM XHUMHUYECKOM HMH(POpMaLUM, MOCTyNaKoWEed W3 pa3IudyHbIX
HMCTOYHUKOB;

v Ha3pIBaTh: HU3YYEHHBIE BEIIECTBA [0 «TPUBHAJIBHOW» WIIM MEKIYHAPOIHON
HOMEHKJIATypaM;

v onpeaeasiTh: BAJICHTHOCTh M CTENEHb OKHMCJIEHHS XUMHYECKHX DJIEMEHTOB, THII
XUMUYECKOU CBSI3U B COEIMHEHUSX, 3apsij UOHA, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
TUI KPUCTAJUIMYECKON PEMIETKHU, XapaKTep CpPellbl B BOJHBIX PACTBOPaX, OKUCIUTENb U
BOCCTAHOBUTENb, HAIPABICHHE CMEIICHUS PABHOBECUS TMOJ BIUSHUEM Pa3IUYHBIX
(dakTopoB, H30MEphl M TOMOJIOTH, NPUHAIJIEKHOCTh BEIIECTB K pPa3HBIM KiaccaM
HEOPraHUYECKUX COCJIMHEHU, XapaKTep B3aUMHOT'O BJIMSHUSA aTOMOB B MOJIEKYJIaX, TUIIbI
peakiuil B HEOPraHUYECKOW U OPTAaHUYECKON XUMHH;

v/ XapaKTepu30BaTh: S-, pP-, d- JJIEMEHTHI 10 WX TOJOXEHUIO B [leprnoamdeckoit
cuctemMe xuMuueckux siemeHToB J[.MI. MenneneeBa, oOIIMe XMMHYECKHE CBOWCTBA
METAJJIOB, HEMETANIOB, OCHOBHBIX KJACCOB HEOPraHMYECKUX W  OPTraHUYECKUX
COCJIMHEHUW, CTPOCHHE U CBOWCTBA OPraHMYECKUX COEAMHEHUH (YIJIEeBOJIOPOIOB,
CHOUPTOB, (PEHOJOB, aNbJETHA0B, KapOOHOBBIX KHCIOT, aMHHOB, AaMHHOKHCIOT U
YIJIEBOJIOB);

v 00BSAICHATH 3aBUCHMOCTH CBOMCTB XHMHYECKOIO 3JIEMEHTA W 0OPa30BaHHBIX MM
BEIIECTB OT IMojoxeHus B Ilepuoamyeckoin cucreme xumuueckux siemeHtoB J[.H.
MeneneeBa, 3aBUCUMOCTb CBOMCTB HEOPraHUYECKUX BELIECTB OT UX COCTAaBa U CTPOCHMUH,
IIPUPOlY XUMHUYECKUX CBA3EH, 3aBUCHMOCTb CKOPOCTM XMMHYECKOW pEaKuuud OT
pa3nMuHBIX (AaKTOPOB, PEAKIIMOHHOW CIOCOOHOCTH COSAMHEHUN OT CTPOEHUS UX MOJIEKYT;

v/ BBINOJIHATL XHMHYECKHil HIKCHEPUMEHT 10 pPACMO3HABAHMIO Ba)KHEUIINX
HEOPraHUYECKUX M OpPraHWYECKUX BEIIECTB, IIOJYYEHHIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIIMXCS K N3YYEHHBIM KJI1aCCaM COEIMHEHU;

v/ IPOBOAMTH PACYETHI 110 XUMUYECKUM (OPMYJIaM M YPABHCHHUSAM PEAKIIHIA;

v/ OCYINECTBJISITh  CAMOCTOSITEJIBHBIA ~ MOMCK ~ XUMHYECKOW HWH(OpPMAIMH  C
UCIIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (CHPABOYHBIX, HAYYHBIX W HAYy4YHO —
NOMYJISIPHBIX ~ U3JIaHWM, KOMIIBIOTEPHBIX 0a3  JaHHbIX, pecypcoB MuTepHeTa),
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU i1 OOpabOTKM W TMepenadyd XUMUYECKOH
uHbopMaIu 1 e€ MpeCTaBICHUS B Pa3IN4HbIX (opMax.

B pesynbrare ocBoenus qucuuruinabl/ MJIK Bel 10JDKHBI 3HATH:

v poJib XHMHH B €CTeCTBO3HAHHUH, €& CBSI3b C JIPYTUMH €CTECTBEHHBIMH HAayKaMH,
3HAUYECHUE B KU3HU COBPEMEHHOTO OOIIECTBA;

v BakKHeillIMe XMMHYECKHE MOHATHS: BEIIECTBO, XMMHUYECKUN DJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB M MOJIEKYJ, UOH, pajJuKall, aIOTPOIus,, aTOMHbIE S-, p-, d-
opOuTany, XUMHUUYECKas CBs3b, JJIEKTPOOTPUIIATEIBHOCTh, BAJICHTHOCTh, CTEICHb
OKHCJICHUsI, TUOpUAM3alus opOuTaned, NpOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJIb,
MOJISIpHBIH ~ 00BEM  ra3000pa3HbIX  BELIECTB,  BEIIECTBA  MOJEKYJISIPHOTO U



HEMOJIEKYJIIPHOTO CTPOCHMSI, UCTUHHBIE PACTBOPBI, SJIECKTPOJIUTHYECKAS TUCCOLHAIINS,
KUCIIOTHO — OCHOBHBIE pEaKIMM B BOJHBIX pACTBOpPAX, THUIAPOJIW3, OKUCICHHUE H
BOCCTAaHOBJICHHE, OJIEKTPOJW3, VYIJIEPOMHBIM  CKeJIeT, (YHKIMOHAIBbHAS — TPYIINA,
TOMOJIOTHSI, CTPYKTYPHAsI U30MEPHS;

v/ OCHOBHBbIE 3aKOHbI XHMHHM: 3aKOH COXPaHCHHMsS MAacChl BEIIECTBA, 3aKOH
MOCTOSIHCTBA COCTaBa BeulecTBa, llepuommuecknii 3axkon [[.MI. MenpaeneeBa, 3akoH
ABoraJipo;

v/ OCHOBHBIE TEOPHMHM XHMHH: CTPOEHHS aroMa, XHUMHYECKOH  CBsA3W,
AIEKTPOJUTUYECKON TUCCOIMALIMU KUCIIOT, COJIE U OCHOBAHUM, CTPOCHUSI OPTaHUYECKUX
1 HEOPTraHUYECKUX COCIMHEHMUIA;

v/ Kj1accH(PUMKAIMI0O W HOMEHKJATYPY HEOPraHWYECKUX U OPraHHUYECKHX
COCIUHCHUM;

v IpUpPOJHbIE HCTOYHUKH YIIIEBOIOPOJOB U CIIOCOOBI X IEPEPAOOTKY;

v/ BellecTBA M MHHEPAJIbI, IMIMPOKO MCIOJb3yeMble B IMPAKTHKE: OCHOBHEIE
METaJUJIbl U CIUIaBbl, MUHEpAJIbHbIC yA0OpPEHUs, MUHEPATIbHbIE U OPraHUYECKUE KUCIIOTHI,
mIEN0YM, aMMUaK, YIJI€BOAOPOAbL, (PEHOJ, AHWIMH, METAHOJ, 3TaHOJI, STUJICHIJIMKOJIb,
rmiepud, GopManbIeru, aleTalbIeruj, aleToH, T[JIK03a, caxapo3a, Kpaxmal,
AMUHOKHCJIOTHI, OCJIKU, UCKYCCTBEHHBIC BOJIOKHA, KayUyKH, IJIACTMACCHI, KUPHI, MbLUIA U
MOIOIIUE CPEJICTBA.

B pesynbrate ocBoenus aucummiinabl/MJIK y Bac nomksbl (GopmHupoBaThCs
CJICAYIOIIUE PE3YIIbTATHI:

JAUYHOCHIHBIX:

- YyBCTBO TOPJOCTH M YBaXEHUS K HCTOPUHU W JOCTHIKEHUSM OTEUECTBEHHOMU
XMMHMUYECKON HAyKH; XHMMHMUYECKH TPAMOTHOE TMOBEJEHHE B MNpodhecCHOHATbHOM
JESATEIbHOCTH U B OBITY IPH OOpalIEHUH C XUMUYECKUMH BEIIECTBAMU, MaTepHUagaMu U
IIPOLECCAMY;

- TOTOBHOCTb K INPOJOJDKEHUIO 0O0pa30BaHUS W MOBBILIEHUS KBaIU(pUKALUU B
N30paHHON NPOQECCUOHAIBHON JESATEIBHOCTM M OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUH B 3TOM;

- yYMEHHE MHCHOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOM XHMMHYECKOW HayKd U
XUMHUYECKUX TEXHOJIOTMM JUISl MOBBIIIEHHUSI COOCTBEHHOTO MHTEUIEKTYAJbHOTO Pa3BUTHUS
BBIOpaHHOM NTPO(hecCHOHATBHOMN NeITebHOCTH;

MemanpeomenHbIX:

- WCIIOJIb30BaHUE PA3IMYHBIX BUIOB MMO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
MHTEIJICKTYaIbHBIX OmNepanuii (MOCTaHOBKU 33a4u, (HOPMYITHPOBAHUS THIIO-TE3, aHAIN3a
U CHHTE3a, CpaBHEHHUS, OOOOIIEHUS, CHUCTeMaTH3allMM, BBISABICHUS MPUYHMHHO-
CIICJICTBEHHBIX CBSI3€H, IMOWCKA aHaJoroB, (HOPMYJIHUPOBAHMS BBIBOJOB) ISl PEIICHUS
NIOCTaBJICHHOW 3aJauyd, NpPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUS (HAOJIOEHMS,
HAYYHOTO JKCTIEPUMEHTA) ISl M3yYeHUS PA3IMYHBIX CTOPOH XU-MHUYECKUX OOBEKTOB H
IPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOUMOCTh CTaI-KUBAThCS B MPO(ECCHOHATBHOM
chepe;

- WCIOJIb30BAHME PA3IUYHBIX UCTOYHUKOB IJISl TIOJYYCHUS XUMUYECKON MH(OpMa-
UM, YMEHHE OIICHUTHh €€ JOCTOBEPHOCTh I JOCTH)KCHHSI XOPOIIUX pPe3yJbTaToB
npodeccruoHanbHOM cdepe;



npeomemmuulx:

- c(hopMHUPOBAHHOCTH MPEJCTABICHUNA O MECTE€ XUMHH B COBPEMEHHOM Hay4HOM
KapTUHE MHUpa; TOHMMAaHUE pOJIM XUMHH B (OPMHUPOBAHUU Kpyrozopa ©u (PyHK-
LIUOHAIBHOM I'PaMOTHOCTH Y€JIOBEKA JJISI PELIECHUS] TPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAOIIMMHA XUMHUYECKUMHU MTOHATUSMU, TEOPUAMU, 3aKOHAMU
U 3aKOHOMEpPHOCTSIMHM; YBEPEHHOE II0Jb30BAaHUE XHUMHUYECKON TEPMHUHOJOTHEN U
CHUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMU METOJAAMH HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIMUA B XUMHUM:
HAOJIIOICHUEM, OMNHCAaHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHe o0pabaThiBaTh,
OOBSICHATH PE3yJbTaThl MPOBEIECHHBIX OIBITOB M JENaTh BBIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSTHh METOIbI IO3HAHMSI TIPY PEIICHUH MPAKTUUECKHUX 3a]1a4;

- cOpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OIEHKH M TPOU3BOJUTH
pacyeThl M0 XUMUYECKUM (popMyJiaM U YPaBHEHUSIM;

- BIIAJICHUE MpaBUJIAMU TEXHUKH O€30MACHOCTU MPU UCIOJIb30BAHUU XUMHUYECKHUX
BEIIIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHON MO3UIIMU IO OTHOIICHUID K XUMHUYECKOU
uH(dOpMaIK, MOTydYaeMOl U3 Pa3HbIX HCTOYHUKOB.

Buumanmne! Eciu B xome wm3yuenus nucrumuinabl/MJIK y Bac Bo3nukaror
TPYAHOCTH, TO BBl Bcerma MOXeETe K NPENoNaBaTeN0 MPUWTH HA JONOJIHUTEIbHBIE
3aHSTHSI, KOTOPbIE IPOBOJSTCS coracHo rpaduky. Bpems npoBeaeHus TONOJHUTEIbHBIX
3aHATHI BBl cMOXKeTe y3HaTh y MpernojaBaTens, a TakKe MO3HAKOMHUBIIUCH C TpaguKoM
UX MPOBEJEHUS, Pa3MEIIEHHOM Ha JIBepY KaOWHETa MPenoiaBaTelis.

B cnyuae, eciin Bel nporyctunum 3aHsaTHS, Bbl Takke BCeraa MOKETe NMPUWTH Ha
KOHCYJIBTALMIO K ITPENOIABATEII0 B YAChI JIOIIOJIHUTEIIBHBIX 3aHATH.
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COILEPKXAHUE JUCLHUIIJIMHBI

BBez[eHne B XUMHIO. HaquLIe METOAbI NNIO3HAHUA BCIIECCTB

OcCHOBHbBIC MOHATHUS M TEPMHMHBI M0 TeMe: SYMIMUPUYECKUE METOAbl MO3HAHUA -
HaOII0/ICHUE, AKCIEPUMEHT, HCCIEAOBaHUE, MPOBEPOUYHBIE SKCIEPUMEHTHI (TIPSIMbIE U
KOCBEHHBIE); TEOPETUUECKHUE METOJIbI MTO3HAHUS — HjacaIn3anusi, (opMain3aius; aHaaus;
CUHTE3; MOJEIUPOBaHUE (MBICIEHHOE, PU3NYECKOE, CAMBOJIMUYECKOE, YUCICHHOE).

Ili1aH u3y4eHus TeMbl:

1. MeTonbl AMIIUPUYECKOTO YPOBHS TO3HAHMSL.
2. MeToabl TEOPETUUECKOTO YPOBHS MO3HAHUS.
3. MeTtoabl, TpUMEHSIEMBIE HA IMIIUPUUECKOM U TEOPETUUECKOM YPOBHSIX MO3HAHUS.

Kpartkoe u3inoxeHue TeopeTH4eCKUX BONPOCOB.

MeTox - COBOKYITHOCTh IPUEMOB M ONlePAlUil NPAKTUHYECKOI0 U
TEOPETHYECKOI0 OCBOCHMS AEeHCTBUTEIbLHOCTH.

Paznuuarot 2 ypoBHS HAyYHOTO MO3HAHUS: SMIUPUUYECKUNA U TEOPETUUECKUH.

MeToabl 3MIMPUIECKOr0 YPOBHS MO3HAHUS
JMIUPUYECKHUH YPOBEHb - XapaKTEpU3yeTCsd UCCIEAOBAHUEM PEATBbHO
CYLIECTBYIOIIMX OOBEKTOB. Ha 53TOM ypoBHE NPOUCXOAUT TMPOIECC HAKOIJICHUS
uHpopmauu 00 HTHX OOBEKTaX C IMOMOIIBIO CIEAYIONMX METO/IOB: HaOI0IeHHE,
U3MEPEHUE, TOCTAHOBKA YKCIIEPUMEHTOB.

HalGarwneane — 53TO MEpBOHAYAIBHBIM METOJ SMIUPUYECKOTO TMO3HAHMS,
MO3BOJISIONTUHN TIOYYUTh MIEPBUUHYIO HH(DOpMAIUIO 00 00BEKTE U3YUCHHUS.

HaGnronenue sBisieTcs 1eaeHaNpaBiICHHBIM, TNIAHOMEPHBIM, aKTUBHBIM METOJIOM
HAay4YHOI'O MO3HAHUS: OHO BEIETCS IS PEIICHUS 3apaHee MOCTABJIEHHBIX 3aj]1a4, CTPOTO 110
COCTaBJICHHOMY MCCIIENOBATEIEM IUIAHY, COTJIACOBAHHOMY C MOCTABJICHHBIMU 3a1a4aMHu U
CONIPOBOXKIAETCSI AaKTUBHBIMU JICUCTBUSIMUA UCCIIEA0BATEIIS.

HaOnronenuss MoryT ObIThb HEMOCPEICTBEHHBIMHU, BOCHPUHUMAEMbIMH OpraHaMU
YyBCTB 4YEJIOBEKA, M OIOCPEIOBAHHBIMHM, KOTOPBIE MPOBOASATCA C HCIOIB30BAHUEM
TEXHUYECKUX CPEJCTB HAOIIOACHUS: MUKPOCKOIIOB, TEJIECKOIOB U Jp.

JKCNepUMEHT - OTJIWYaeTcss OT MeToJa HaONIOJACHHUs TeM, 4YTO B XOe
HKCIIEPUMEHTA HCCIIEIOBATEIb MOXKET H3MEHSTh YCIOBHUS ( JaBlIEHHE, TeMIEparypy,
HampspDKeHUWe ¢ T.J. ), YCTPaHATh MOOOYHbIE (HAKTOPBI, 3aTPYAHSIONIME TPOIECC
UCCIIEIOBAHUSI. OKCIEPUMEHT MOXET IOBTOPATHCS HECKOJIBKO pa3 i IOJy4YEeHUS
HamOoJee JOCTOBEPHBIX PE3YJIHTATOB.

VYcnoBUsS Hay4HOTO IKCIIEPUMEHTA: IIeJIEHANPABICHHOCTh, HAIMYUE 0a3bl B BUJIE
HCXOJHBIX TEOPETUUYECKUX TMOJOKEHUM, HalM4yue IUIaHa MPOBEJACHUU HKCIEPUMEHTA,
HaJu4Yue TEXHUYECKUX CPEJICTB, HAJU4YUE CHEIUATUCTOB HEOOXOJUMOIO YpOBHS
KBJIM(PUKALUU.

B 3aBucuMocTH OT XapakTepa IIOCTaBJICHHBIX 3a/ad4, pPEUNIaeMBIX B XOJE
DKCHEPUMEHTA, ITOCIEAHUE TOAPA3ACISIIOTCS HAa UCCIEA0BATENBCKUE U IPOBEPOYHBIE.



HccaenoBareibcKHe HANpaBieHbl HA OOHAPY>KEHUE HOBBIX, HEU3BECTHBIX HAyKe
CBOMCTB M3yuaeMoro o0bekTa. Pe3yinbTaToM Takoro 3KCIEPUMEHTAa MOTYT OBbITh BBIBO/IBI,
W3MEHSIOIIME IPEICTABIECHUs 00 3TOM O0OBEKTE.

IIpoBepouHbIe >KCIEPUMEHTHI CIIyKaT JJIs MPOBEPKU WM MOATBEPKICHUS TEX
WJIU UHBIX TEOPETUYECKUX MOJI0KEHUH.

HN3mepeHue — 3TO MPOLIECC ONMPEAEIIEHUS KOJIMYECTBEHHBIX 3HAYEHUU CBOMCTB
U3y4aeMoro o0beKTa ¢ MOMOILBIO CIIEIHAIbHBIX TEXHUYECKUX YCTPOMCTB.

IIpsimble u3MepeHUsi — OSTO TaKUe U3MEPEHUs, IMPU KOTOPHIX 3HAYCHUE
U3MepSAEeMON BETMYMHBI BHITAETCS. HEMOCPEICTBEHHO U3MEPUTEIBHBIM MPUOOPOM.

[Ipy KOCBeHHOM HM3MEpPEeHMH HCKOMOE 3HAYCHHE BEIWYUHBI ONPEACISIIOT IO
W3BECTHOW MaTEMaTHYECKON 3aBUCUMOCTH (0 GopMyIie), UCTIONB3Ys VISl ATOTO JaHHbBIE,
MOJIyYEHHBIE TIPU MPSMBIX U3MEPECHUSIX.

MeToabl TeOpPeTHYECKOT0 YPOBHS NO3HAHUA

Nneanuzanusi — mnpeacraBiseT coOOMl MBICICHHOE BHECEHHME OMPEICICHHBIX
M3MEHEHUM B M3y4aeMblii 00bEKT B COOTBETCTBUU C LEJISIMU UCCeAoBaHu. B pe3ynbTaTe
TaKMX HM3MEHEHHUHA MOTYT OBbITh MCKJIIOYEHBbl M3 PACCMOTPEHHsI KaKHE-TO CBOMCTBa,
MPU3HAKU, CTOPOHBI 00BEKTOB. Takoil mpuém ya00€H MpHU OMUCAHWUU JIBUKEHUS, B TOM
YHUCJIE aTOMOB U MOJIEKYJI.

WNneanuzanus WCMOIB3yETCS TOTJA, KOTAA pealbHbIE OOBEKTHI JIOCTATOYHO

CIOXHBI I HMCIOMUXCA CPpEACTB MATCMATHUYCCKOI'O adHaAIM3d, KOrga HCKOTOPLIC
CBOMCTBA 3aTEMHSIOT CymeCTBO IMPOTCKAOIINX B 00BEKTE IMponIecCCOB.

dopmanu3anms - 3aKIIOYACTCS B HMCIOJb30BAaHUM CICIUATBLHON CHUMBOJIMKH,
MO3BOJISICT OTBJICYBCS OT HM3YyYCHHS PEANbHBIX OOBCKTOB M OINEPHPOBATH BMECTO 3TOTO
CUMBOJIaMH (3HAKaMHu ).

Mertoabl, npuMeHsieMble HA 3MINUPUYECKOM U TEOPETHYECKOM YPOBHAX INO3HAHMS
(aHAJIM3 U CHHTE3)

[Tox aHaaM30M TOHUMAIOT pa3JeieHHe O0bEeKTa (MBICICHHO WJIM peadbHO) Ha
COCTaBHBIC YaCTH C IIEJIbI0 H3yUYECHUS UX IO OTACIbHOCTH.

[Tox cuHTE30M MOHMMAIOT COCIMHEHHUE COCTABHBIX YacTe OOBEKTa (MBICICHHO
WM PeajbHO) C IEIbI0 U3YUYEHUS €ro KaK €AUHOTO IIEJI0TO.

MopaesnpoBaHue — OCHOBAHO HAa M3YYCHHH MOJICIMPOBAHHOTO 00BeKTa. Momemnn
CTPOUTCS TIO0 TMOAOOWI0 OpPHWTHMHAJA, HA HEW BOCIPOU3BOMISAT, CBOWCTBEHHBIC OPUTHHAITY
MIPOIIECCHI M TIOJYYCHHBIE CBEJCHUS TIEPEHOCATCS Ha MOJCITHPYEMBIH OOBEKT — OPUTHHAI.

Pa3znnuaroT HECKOJIBKO BHJIOB MOJCIIUPOBAHUSI.

MpicienHoe. K  HeMy OTHOCATCS caMble  pa3jMYHBIC  MBICITUTCIIbHBIC
Mpe/ICTaBlIeHUs B popMe TEX WM MHBIX BOOOpAXKAEMbIX MOJCIICH.

dusnueckoe. OHO xapakTepuzyercs (PU3NYECKUM MOJI00MEM MEXIY MOJEIbI0 U
OpPUTHHAJIOM.

CuMBoJIMYECKOE — CBS3aHO C IMTOCTPOEHUEM I'PpaPUKOB, CXEM.

YmncsieHHoe — MoJienupoBaHre Ha DBM.

IIpakTHYeckue 3aHATHS:
— HE IIPEAYCMOTPEHO.

3aHaHI/Iﬂ AJIA CAaMOCTOATEJIBbHOI'O BBINTOJTHCHUSA
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— HE [IPETyCMOTPEHO.

@opMa KOHTPOJIS CAMOCTOATEILHOMH PadOThI:
— HE MPETYCMOTPEHO.

Bomnpocsl 1j1s1 CAMOKOHTPOJIA 110 TeMe:
OxapakTepu3yiTe M3BECTHBIE BaM METOJIbl MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHUU.

Paznes 1. O0wmas u Heopranu4eckasi XuMust

Tema 1.1. O01uMe MOHATHS M OCHOBHBbIE TEOPUH 00LIEH M HEOPTrAaHUYECKOM XMMHUH

OcHOBHBIE MOHATHS U TEPMHUHBI N0 TeMe: XUMHUUYECKUI 3JIEMEHT; XUMHUYECKHUM
3HAK; MPOCTHIE BEIECTBA; AJIOTPONUS; CIOXKHBIE BEIECTBA; XHUMHUUYEcKass (opmyIa;
XUMHUYECKUE PEAKINH; YPAaBHEHUS PEAKIMU; XUMHUUECKOE YPABHEHHE; 3aKOH MOCTOSIHCTBA
COCTaBa BEILIECTBA; OTHOCHUTEIIbHAS MOJICKYJISIpHAs Macca; KOJIMYECTBO BELIECTBA; MOJIb;
4uCI0 ABOTa/Ipo; MOJISIPHASI Macca; 3aKOH COXPAHEHHUSI MacChl BELIECTB.

Ilnan n3yvyeHusi TeMbl:

1. OcHOBHBIC NOHATHSA XUMHH

2.  OcHOBHBIC 3aKOHBI XMMHHU.

3. IlpuMeHeHHE OCHOBHBIX 3aKOHOB XUMHH TIPU PEILICHUU 3a]1a4.

KpaTkoe u3inoxkeHne TeopeTu4eCKuX BOMPOCOB.

XUMHYECKHH 3JIeMEHT — 3TO OIPEACIEHHBIN BUJI aTOMOB, XapaKTEPU3YIOIIUNUCS
OJIMHAKOBBIM IOJIOKUTENBHBIM 3apsIOM SIpa.

XUMHUYECKHI 3HAK — 3TO ONPEACITEHHBIA CUMBOJI.

HpOCT]:pIe BelleCrBa — JTO BCUIECCTBa O6p&30BaHH06 aToMaMHn OIHOI'O
XUMHWYICCKOT'O 3JICMCHTA.

AJI.]'IOTpOIII/IH — 06pa30BaHHe OOJHHUM XHUMHYCCKHM JJICMCHTOM HCCKOJbBKHNX
IMPOCTBIX BCUICCTB.

CioKkHbIE BeieCcrsa, HJIN XHMHYECCKHE COCIHMHCHUSA, - OTO BCIICCTBA,

0o0pa3oBaHHbIE aTOMAaMHU PA3HBIX AJIEMEHTOB.

Xumuueckasi popmyjia — 3TO BBIPAKEHHE COCTaBa BEIIECTBA NPU IMOMOIIHU
XUMHYECKHX 3HAKOB (Kaue€CTBEHHBIM COCTaB) M MHIEKCOB (KOJMYECTBEHHBIN COCTaB).

XuMHUYecKHe PpeakuuM — 3TO TMPOLECChl, IMPU KOTOPHIX OJHU BEIIECTBA
MpEBpAIAIOTCS B IPyTHE.

YpaBHeHUsI peaKIUM — DTO CIOCOO HANMCaHUS, JAIOMIUKA TPEJCTaBICHHE O
MPOXOJISIIIUX B MPOLIECCE PEAKIIUA KaUeCTBEHHBIX M KOJTUYECTBEHHBIX U3MEHEHUSIX.

XUMHYECKHM YPaBHEHMEM HA3bIBAIOT YCIOBHYIO 3alUCh XUMUYECKOW peaKIuu ¢
MOMOIIBI0 XUMUYECKHUX (HOpMYIT U KO HUITMEHTOB.

3aK0oH MOCTOSIHCTBA BemecTBa B GopMyIupoBKe ¢paHiy3ckoro yuénoro XK.
[IpycTa: BCcAKOE YHMCTOE BEIIECTBO HE3aBUCHMO OT CIOCO0a €ro MoJIy4yeHHUs BCErjla UMEeeT
MOCTOSIHHBIN Ka4e€CTBEHHBIN M KOJMYESCTBEHHBIN COCTAaB.
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OTtHocuTeabHAsE MoJiekyJsipHass macca (Mr) BemecTtBa — 310 Oe3pa3mepHas
BEITMYMHA, paBHAsI OTHOIIICHUIO MacChl MOJIEKYJIbI BemiecTBa k 1/12 macchr yriepoaa-12.

KosnuyecTBo BemecTBa (n) - 3TO YHUCIO CTPYKTYPHBIX YAaCTHUI] 3TOTO BEIIECTBA
(aTOMOB, MOJIEKYJI, 3JIEKTPOHOB, MOHOB U Jp.), 3aKIIOUEHHBIX B JAHHOM 00pa3slie.

B Mexnaynapoanoii cucteme eaunuil (CH) 3a eJUHUIYy KOJMYECTBA BEIIECTBA
MIPUHAT MOJIb.

MoJib — KOJIMYECTBO BEIIECTBA, KOTOPOE COJEPKHUT CTOJIBKO YacTHUI] (aTOMOB,
MOJIEKYJI, MOHOB M JIp.) CKOJILKO COAEpXHTCS aroMoB yraepoaa B 0,012 xr. (12r.) "%C,
npuMepHo 6*10% yacTuil.

Besmmuuna 6%102 moap”' oTHOCHTBCS K (DyHIAMEHTaIbHBIM  (PH3HYECKHM
MOCTOSIHHBIM 1 Ha3bIBaeTCA MOCTOSIHHON ABoraapo (N,).

Moasipaas macca (M) — BennuuHa, paBHasi OTHOIIEHUIO MacChl BEUIECTBA (m) K
COOTBETCTBYIOIIEMY KOJIMYECTBY BemiecTsa (n). M=m : n

MonsipHas Macca YMCICHHO COBIIAJAET C OTHOCHUTENBHOM MOJICKYJISIPHOM MacCou
(Mr).

3aKOH cOXpaHeHHMsI MACChI BellecTBa B OpMYyJIHPOBKE pycckoro yuéHoro JI.M.
JlomoHOCOBa: NpH KOO0 XUMHUYECKON peaKkMy CyMMapHas Macca MCXOJIHBIX BELIECTB
paBHA CyMMe IPOJYKTOB PEAKIUU.

IIpakT4eckue 3aHATHS

— HE IIPEAYCMOTPEHO.

3anaHus I CAaMOCTOATEIbHOI0 BHINOJTHEHHS:
— HE IIPEAYCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM PadoOThI:
— HE IIPEAYCMOTPEHO.

Bomnpoce! AJ1s1 CAMOKOHTPOJIA MO TeMe:
1. Ckonbko JHUTPOB M KWJIOrpaMMOB okcuja yriepona (IV) momyuurtes npu
CTrOpAaHUU 5 MOJIb OKTaHa?
2. CKONBbKO JUTPOB BO3AyXa Mmorpedyercs ans cxkuranus 50 . mponuieHa
(n.y.)?
3. Beruucnure BO CKOJIBKO pa3 MpoNaH Jierye Wid Tsokenee Bo3ayxa? Kakosa
Macca | JI. mporaHa  IpU HOPMAJIbHBIX YCIIOBUSX.
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Tema 1.2. Ilepuoanyecknii 3aKOH ¥ NMEPHOAMYECKAS CHCTEMAa XMMHUYECKHUX
3jieMeHTOB /I.U. MeHe/ieeBa U CTPOCHUE aTOMA.

OcHOBHBbIC TOHATHS M TepMHMHBI MmO TeMme: Ilepuonuueckuil 3aKoH,
NEPUOANYECKAsT CUCTEMA, NIEPHOJ, TPYIIA, dJIEKTPOHHAs 000JI04Ka, JIEKTPOHHOE 00JI1aKo,
AIIEKTPOHHAsA KOHPUTypalus aToma.

Ilnan n3ydenusi TeMbl (pa3dop XMMHUYECKOr0 3JIeMEHTAa MO NMpPeaJI0:KeHHOMY
o0pasny):

1. CgeneHus, KOTOpbIE MOXHO TOJNYYdUTh uX Tabmunpl: «llepuoaumueckas
chcTeMa XuMu4Yeckux ayeMeHToB JI.1. MenaeneeBay.

2. Omnpenenuthb MOJIOKCHUE XUMHYECKOTO DJIEeMEHTa B Ta0JIHIIEe
«Ilepuoguueckas cucrema xumudeckux sjaemeHToB J[.M. MenneneeBa» (mepuon, psii,
rpynmy, NoArpymiy).

3. CocTtaBuUThb OJNEKTPOHHO — TpapUUYECKyld CXEeMy CTPOEHHUS aToMa
XHMHYECKOT'0O 3JICMEHTA.

4.  CocCTaBUTb EKTPOHHYIO CXEMY CTPOEHHUS aTOMa XUMHUYECKOI0 2JIEMEHTA.

KparTkoe u3noxeHue TeopeTu4ecKMX BONMPOCOB:

Iepuoauueckuii 3akoH B popmyauposke I.U. MenaeseeBa: cBoicTna
MPOCTBIX TN, a TaKKe POPMBI 1 CBOMCTBA COCTUHEHUMN AIIEMEHTOB HAXOASTCS B
MEPUOANYECKON 3aBUCUMOCTH OT BEJIMYUHBI aTOMHBIX BECOB AJIEMEHTOB.

[lepuonuueckuii 3aKOH — O3TO OOBEKTHUBHBIN 3aKOH mpuponbl. OH oOTpaxkaeT
B3aUMOCBSI3U MEXY XUMUUYECKUMU JIEMEHTAMH, KOTOPBIE CYLIECTBYIOT B IIPUPOJIE.

Ha ocnHoBe nepuomnueckoro 3akona [[.M. MenaeneeB co3mai NEpHOAUYECKYIO
CHUCTEMY JIEMEHTOB.

oo HOPSAKOBbIN Ilepuoauyeckas cucreMa — 3T0 rpapuyeckoe
e e HOMEP  y300pasKeHHe 3aKOHA NIePHOAUYHOCTH.
£ CoBpeMeHHas nepuonueckas cucrema cojepxur 114
Rb 37 XMMHUYECKHUX DJJIECMEHTOB, B OCHOBY YIOPSJOYCHHS KOTOPBIX
~ ]
= PYBMAUWA 18
B a0h 5|, T0JIOXKCHO CTPOCHUE UX aTOMOB.
CBeneHHs, KOTOpPBIE MOYKHO IIOJIYYUTh O KaXaA0M
HASBAHKE o
SNEMEHTA JJIEMEHTE W3  MNEpPUOAMYECKOM  TaONMIBl  3JIEMEHTOB:

e A HOPSIKOBBIM (aTOMHBI HOMEp), CHMBOJI 3JIEMEHTA, HA3BaHUE
PACAPEAENEHME | DJIEMEHTA, OTHOCUTEIbHAS aTOMHAas Macca, paclpeeieHne
INEKTPOHOB
no cnosm 9JICKTPOHOB I10 CJIOSM.

Ileprox — 3TO TOPHU3OHTAIBHBIA PSAJ AJIEMEHTOB, B
KOTOPOM HMEET MECTO 3aKOHOMEpPHOE HM3MEHEHHE CBOWCTB 3JIEMEHTOB OT THUIIUYHO
METAJUTUYECKUX K TUITUYHO HEMETAJUTMYECKUM U J1ajiee K OJIarOopOoIHBIM ra3aM.

I'pynnbl  nmepuoguyeckoil  cUCTEMBbI  (BEpPTHKaJIbHBIE CTOJIOLBI)  COJEpXKaT
AJIEMEHTHI, CBOMCTBA KOTOPBIX MOJ00HBI. Kaxkias rpyrma COCTOUT U3 JIBYX IMOJTPYIIIL:
TJIaBHOUM U TOOOYHOM.

JJIeKTPOHHAsA 000JI09Ka — COBOKYITHOCTh AJIEKTPOHOB B aTOME.
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JJIEKTPOHHOE 00J1aK0 — COBOKYITHOCTh TOYEK B IPOCTPAHCTBE OKOJIO f1pa, I'ZIe
npeObIBaHNUE JJICKTPOHA 00JIee BEPOSITHO. DJIEKTPOHHOE O0JIAKO MOXKET UMETh (GopMmy:
mapa 3To s- 00Jlako; TaHTEIU — 3TO p- obnako; d- u f- obnaka uMerOT 0oJiee CIOKHYIO
KOH(UTypaLHIo.

Ilon 3J1eKTpPOHHOM KOHQUIrypauuel AaToMa TIOHUMAKOT paclpeleTIeHne
AJIIEKTPOHOB MO 3HEPreTHUYECKUM YPOBHSIM U OpOUTAISAM. DIEKTPOHHYIO KOH(DUTyparuio
aTOMOB OINUCHIBAIOT C MTOMOILBIO 3JIEKTPOHHOU (POPMYIIBI.

IIpaBuia HanmUCaHKUA YJIEKTPOHHOU (PopMYJIbI

[.Yucno »JEeKTPOHHBIX CJIOEB B AaTOME OIPENETSAECTCS HOMEPOM NIEPUONA, B
KOTOPOM HaXOJIUTCS DJIEMEHT.

2.Yuciio 3J€eKTPOHOB HAa BHEIIHEM YPOBHE JUIS 3JIEMEHTOB IJIaBHBIX HMOATPYIII
paBHO HOMEpPY IPYIIIHI.

3.Y aTOMOB 3J1€MEHTOB MMOOOYHBIX MOATPYIIN CHAayalla 3aroIHsIeTCs MPeBHEIIHUN
YPOBEHb, a 3aTEM CHOBA BHELIHUM.

IIpakTH4eckoe 3aHATHE:
Ne 1 MopenupoBanue mnoctpoeHus Ilepuomanueckold TaOMUIBI XUMHUYECKHUX
DJIEMEHTOB.

3anaHus I CAMOCTOATEIbHOI0 BHINOJIHEHHS:
— HE MPEeyCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM PadoThI:
— HE TIPEAYCMOTPEHO.

Bonpocsl 1J1s1 CAMOKOHTPOJIS IO TeMe:

1. Tlone3ysch tabmuuei «llepuoanueckass cucTeMa XUMHUYECKUX DIIEMEHTOBY»
COCTaBbTE CXEMBbI PACIOJIOKEHHS JIEKTPOHOB MO OPOUTAJISIM U SHEPTETUUECKUM YPOBHSIM
(3TEKTPOHHYIO W BJIEKTPOHHO — TPAPUYECKYI0 CXEMbI CTPOEHHS aTOMOB) KHCIIOPOJa,
30J10Ta, KPUIITOHA.

2. ITlonwp3ysce Tabnunei «llepuoandeckas cucTeMa XHMHYECKUX DJIEMEHTOB)
COCTaBbTE CXEMBI PACIIOIOKEHHUS DJICKTPOHOB MO OPOUTAISIM U SHEPTETUUECCKUM YPOBHIM
(9NEKTPOHHYIO U AJIEKTPOHHO — rpadUyYECcCKyI0 CXEMbI CTPOEHHUsI aTOMOB) XJIOpa, *kKeje3a,
pazoHa.

14



Tema 1.3. CTpoenue BemecTsa

OcHOBHbBIE TNIOHATHA H TEPMHUHBI MO0 TEME€: XUMHUYCCKAA CBsA3b, MOHHAS CBA3b;
KOBAJICHTHAsA CBA3b, KOBAJICHTHAA IIOJISIPHAA CBA3b, KOBAJCHTHAA HCIIOJSApHAsA CBA3b,
MCTAJNINYCCKAasd CBsA3b, BOAOPOJHAs CBA3b.

Ili1an u3y4yeHus TeMbl (XapaKTEePUCTUKA BUAA XUMUYECKOM CBSI3H).
1. OmnpeneneHue JaHHOTO BUJIA CBS3H.

2. XapaKTepuCTHUKA IAHHOTO BHUJIA CBSI3H.

3. Cxema oOpa3oBaHUs JaHHOTO BHA CBS3H.

4. CpoiicTBa XapaKTEpHBIE JJIs BEIIECTB C JAHHBIM BUIOM CBSI3H.

5. Ilpumepsbl BENECTB C JaHHBIM BUIOM CBS3H.

Kpartkoe u3inoxeHue TeopeTuH4eCKUX BOIPOCOB.

XumMuyeckasi CBfi3b — 3TO COBOKYIIHOCTb CHWJ, JACHCTBYIOIIMX MEXAY aTOMaMu
WM TPYTIION aTOMOB. B pe3ynbrare AecTBUS ATUX CUJl 00pa3y0TCS MOJIEKYJIbI.

PaznuyaroT HECKONBKO BUJIOB XUMHUYECKOMN CBS3U.

HNonnass cBA3b — XUMHMUYECKas CBSI3b MEXKAY HOHAMM, OCYLIECTBIIsAEMas
DIEKTPOCTATUYECKUM NPUTSHKEHUEM. IOHHBIX COEIMHEHUN CPAaBHUTEIIBHO HEMHOTO.

Hampumep: NaCl — xnmopun natpusi; KF — dropun kanus u ap.

KoBajsienTHast CBf3b — XUMHMUYECKAs CBsA3b, BO3HHUKAIOWIAS B pe3yJibTaTe
oOpa3oBaHus  (CBSI3BIBAIOIIMX) OJEKTPOHHBIX Tmap. Takas CBS3b  XapakTepHa
NPEUMYIIECTBEHHO JUIsl HEMETalIOB M oOpa3yeTrcs MpH B3aUMOJIECHCTBUU AaTOMOB.
BemecTBa ¢ KOBaJlEHTHBIMH CBSI3SIMH MOTYT OBITh TBEPIBIMH, KUIKUMH, Ta3000pa3HBIMU
IPY OOBIYHBIX YCIOBHSIX.

KoBajieHTHOM MOJIIPHO# CBSI3bI0 HA3bIBAIOT XUMHUUYECKYIO CBSI3b, 0OPa30BaHHYIO
aTOMaMH, JJIEKTPOOTPULIATENIBHOCTh KOTOPBIX OTIIMYAETCS, HO HE3HAYUTEIBHO.

Hanpumep: HCI xnopoBonopoanas kucinota; NH;- ammuak

KoBajieHTHOM HemoJIIPHOH CBSI3BI0 HA3bIBAIOT XMMHUYECKYIO CBS3b, KOTOpas
oOpa3yeTcsi MEXIy aTroMaMu C OJIMHAKOBOW 3JIEKTPOOTPULIATEIBLHOCTBIO, 3a CYET
o0pa3oBaHus OOIIMX AIEKTPOHHBIX Map.

Hanpumep: H, — Bogopon; Cl,— xmnop u ap.

Merauinyeckass CBfI3b — O3TO XMMMYECKas CBf3b, BO3HUKAWOIIAS MEXIY
MIOJIOKUTEIIBHO  3apsKEHHBIMM MOHAMM METAJUIOB. BemiecrBa ¢ JaHHBIM TUIIOM CBSI3H
TYTOIIaBKHE, 00J1a1al0T BHICOKOM 3JIEKTPONPOBOAUMOCTHIO U TEIJIONPOBOJHOCTHIO.

Hanpumep: Ca — kanbumii; K — xanuii u nip.

Boagopoanasi ¢cBsi3b — 3TO 0COOBIN BUJ CBSI3U, CBOMCTBEHHBIN TOJIBKO BOJIOPOJY.
OHa BO3HHMKAaeT MEXIy MOJIEKYyJaMH, B COCTaB KOTOPBIX BXOIWUT BOAOPOA W CHIIBHO
ANEKTPOOTPULIATENBHBIE JIEMEHTHI.

Hanpumep: C,HsOH — ortanon; B monekyne [IHK ckperenne a3oTuCThIX
OCHOBAHUW OCYUIECTBIISIETCS 32 CUET BOJOPOJHBIX CBS3€H, KOTOPBHIE BO3HHKAIOT MEXKIY
aTOMaMM aMHMJHBIX TPYII U arOMaMHM a30Ta WM KHUCIOPOJa JIPYroro OpPraHu4ecKOro
OCHOBaHUS H JIp.

IIpakTH4yeckoe 3aHsATHE:
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Ne 2 [lpurotoBnenue cycmneH3uun KkapOoHaTa Kamblusi B Boze. llomydenwue
AMYJIBCUU MOTOPHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMHU JIUCTIEPCHBIX CUCTEM.

3allaHI/ISI AJIFA CAaMOCTOHATEC/IBHOT'O BBIITOJIHCHUA
— HC IIPCAyCMOTPCHO.

DopMa KOHTPOJISI CAMOCTOATEIbHOM PadoThI:
— HE [IPEyCMOTPEHO.

Bomnpocs! AJ151 CAMOKOHTPOJIS 110 TeMe:
1. VYxkaxwure TUI XMMHUYecKOoM cBi3M B coeamHeHmsax H,SO, CuO; HNO;;
NaHCO3; Ba(NO3)2, FCS, I,.

Tema 1.4. Boga. PacTBopbl. Di1eKTPOJIMTHYECKAS TUCCOAATAS
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OcHOBHBIE TIOHSITHSI M TEPMHUHBI MO TeMe: PACTBOPHI; TOMOI€HHAs CHCTEMA;
KOHIIEHTpAIIUs; MaccoBasi JI0Jisl paCTBOPEHHOTO BEIIECTBA; PACTBOPUMOCTbD; HACHIIIICHHBIN
pacTBOp; HEHACHIIIEHHBI pacTBOp; TEPECHIICHHBIM PAaCTBOP; AJIEKTPOJIUTHUYECKAsS
JCCOLIMALINS; STIEKTPOJIUTHL, HOHBL; KATUOHBI; aHUOHBI; CTENIEHb IUCCOLUAIINY.

Il1an u3y4yeHus1 TeMbl.

1. Bopa. CocraB, CBOWCTBa, pOJIb B IPUPOJE, B )KU3HU PACTEHHUI U )KUBOTHBIX.

2. PacTBOpBl, HX pOJIb B JKU3HEACSITEIBHOCTU >KMBOTHBIX M PACTUTEIBHBIX
OpraHU3MOB.

3. Konuenrpauus. YnciieHHOE BbIpaK€HNE KOHLUEHTPAIMU PaCTBOPOB.

4. PacTBOpMMOCTbH BEILIECTB.

5. OCHOBHBbIE MTOJIOKEHUSI TEOPUU AIIEKTPOIUTUUECKON TUCCOIUAIUY.

6. CreneHp MNIEKTPOIUTUIECKON TUCCOLUALUN.

Kpartkoe n3inoxenne TeopeTH4eCKUX BONPOCOB.

B mpuposne nanbosnee pacnpocTpaHEHHBIM COESTUHEHHUEM BOJOPOJA M KHUCIOpOja
aprisgercs Boaa H,(O. Moiekyna BOAbI MpEACTaBIsSET COOOM JTUIONb C KOBAJICHTHOU
MOJISIPHOM CBA3BIKD MEXIY aTOMaMHu KHUCIOpoAa M Boaopoaa. BcememcrBue 3Toro Boaa
ABJISIETCS. YHUKAJIBHBIM PACTBOPUTENIEM KUJKHUX, Ta3000pa3HbIX U TBEPJBIX BEIIECTB.
Hanuunem BOIOPOIHBIX CBSI3€H MEXIY MOJIEKYyJIaMu BOAbI OOBSICHSIOTCA aHOMAaluu €€
(¢bu3MYECKNX CBOWMCTB: MakKcuUMallbHas IUIOTHOCTh, Tpu 4°C, BbICOKas TemIepaTypa
KUMEHUs, OonbInas TemIoéMKocTh. Boma — oaMH U3  BaxkHEWmUX (HaKTOpOB
KJIINMaTOOOpa30BaHUsl, U3MEHEHUS] MUHEPATIbHBIX M MTOYBEHHBIX OKPOBOB 3€MJIH.

PacTBOpBI — 3TO OJHOPOJIHBIE (TOMOTE€HHBIC) CUCTEMBI, COCTOSIIIINE U3 JABYX HIH
00Jiee KOMIIOHEHTOB, a TAaK)Ke MPOyKTOB UX B3aUMOJCHCTBUS.

I'omorenHo#i Ha3bIBaeTCS CUCTEMA, B KOTOPOM HET MOBEPXHOCTHU pa3liesla MEXIy
BEIIECTBAMU — KOMIIOHEHTaMHU. PacTBOpsl MOTyT ObITh Tra3000pa3HbIMU  (BO3IYyX),
KUJIKUMU ( MOpCKas BOJia) U TBEPIIBIMU (CTajlb — pacTBOP yIJIepoa B KEJIE3E).

B oTimunu 0T MEXaHWYECKON CMECH pacTBOp 00Ja/aeT CBOMCTBAMHM, OTIIMYHBIMU
OT CBOWCTB €ro KOMIIOHEHTOB. Hampumep, BOIHBIM pacTBOp XJOpHUAA HATPUA
AIEKTPONPOBOJCH B OTIIMYUAM OT IUIIEKTPUKOB — BOJBI U XJIOPUIA HATPHSL.

JInst OMOJIOTMYECKOW M CEIbCKOXO3SIICTBEHHOM MPAKTUKUW OCOOBIM HHTEpec
MPEJICTABJISIOT BOJHBIE PACTBOPBI, TAK KAaK OHU SBJISIIOTCA €CTECTBEHHOW CpEIoH, B
KOTOPOM pa3BHUBAIOTCS BCE KIETOYHBIE PEAKIIUH.

KoHuenTpaume pacTBOpa Ha3bIBae€TCsl Macca WM KOJIMYECTBO PACTBOPEHHOTO
BEIECTBA, COJIEPKAIIETOCs B ONpe/IeIEHHON Macce uiin 00bEME pacTBopa.

CriocoObl  BbIpaXEHHSI KOHLIEHTpAIMd pPAacTBOPOB pAa3JIMYHBI: MaccoBas J10JIs
pPacTBOPEHHOIO BelleCTBa, OOBEMHAS JOJS PACTBOPEHHOIO BEIECTBA, MPOILIEHTHAS
KOHIICHTpALUS U Jp.

MaccoBas 10151 () paCTBOPEHHOr0 BelecTBa — 310 Oe3pa3MepHasi puznueckas
BEJIMYMHA, PABHASI OTHOILLICHUIO MACChl PACTBOPEHHOIO BEILIECTBA K MACCE PACTBOPA.

MaccoByto 100 OOBIYHO BBIPAXKAIOT B JOJIIX €ICHUIIBI WA B TPOIEHTAX
(MacCOBBIN MIPOIIEHT). O = My g, : Mppy WA © = (My g, : Mppa) © 100%
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MaccoBasi 107151 pacTBOPEHHOTO BellleCTBa XJIOpUAa HaTpus B Bojae paBHa 0,1 unu
10%. D10 03Hauaer, 4TO B pacTBOpe XJopuaa Hatpus Maccoil 100 r. coepxKuTCa XJI0pU
Hatpus maccou 10 r. n Boxa maccoit 90 r.

PacTBOPUMOCTBIO HAa3bIBAE€TCA CIIOCOOHOCTD BELIECTB PACTBOPSTCS.

HacplmeHHbIM Ha3bIBalOT PacTBOP, B KOTOPOM JIaHHOE BEIECTBO OOJIbILIE HE
pacTBopsieTcsl IpU  JaHHOW TeMmeparype. HacelmeHHbld pacTBOp HAxXoAUTCA B
PAaBHOBECHUU C OCATKOM.

HenacplleHHBIM Ha3bIBAIOT PACTBOP, B KOTOPOM JAHHOE BEIIECTBO E€HIE MOXKET
pacTBOPATCS IPU JAHHOW TEMIIEPATYPE.

B HeHachIIIEHHOM pacTBOPE COAEPIKUTCS MEHbLIE BEIIECTBA, @ B IEPECHILICHHOM
— 00JIBIIIE, YEM B HACKHIIIIEHHOM.

DJIEKTPOJUTHYCCKON JucconManMedl Ha3bIBaeTCs paclajl JJIEKTPOJUTOB Ha
VIOHBI [IPY PACTBOPEHUH UX B BOJI€ WJIM PACIIJIABIICHUU.

OCHOBHBIE M10JI0KEHHUS TEOPHH ITEKTPOJUTHYECCKON JUCCOUMALIUMN

1. DaekTPOJUTBI — 3TO BEIIECTBA, KOTOPHIE MPU PACTBOPEHUU B BOJE WIIU B
PacCILJIaBICHHOM COCTOSIHMM pacnafaroTcsl (IUCCOLMUPYIOT) HA HOHBI.

HoHbl — 3TO aTOMbl WJIM TPYIIbl aTOMOB, O0JaJar0lIMe MOJIOKUTEIbHBIM WIH
OTPULIATENIBHBIM 3aPsI0M.

DIIEKTPOIUTAMH SIBJISIFOTCS COCIMHEHUSI ¢ MOHHOW WJIM KOBAJIEHTHOW MOJISIPHOM
CBsI3b10. B BOJHBIX pacTBOpax MOHbI XMMUYECKH CBSI3aHBbI C MOJIEKYJAMH BOJIbl, TO €CTh
OHM rujapatupoBaHbl. Ho npu cocraBieHMM XUMHUYECKUX YPaBHEHUW AUCCOLMALS
MOJIEKYJI BOJIbl HE YUUTBIBACTCH,

NaCl - Na" + CI
VOH XJIOPUA-UOH
HaTpHUs
I'mppatanuss MOHOB — OCHOBHasg MpUYMHA Jucconuanuu. Hesnektposmramu
ABJISIFOTCA BEILIECTBA C KOBAJIEHTHBIMU HEMOJAPHBIMU WUJIM MAJIONOJISIPHBIMU CBsI3IMU. OHU
IO/ JICICTBUEM PACTBOPHUTEIIEN HE MOHU3UPYIOTCA, U MIO3TOMY UX PACTBOPHI HE MTPOBOJIAT
DJIEKTPUYECKUH TOK.
2. HoHBI ¥ aTOMBI OJTHUX U TE€X K€ JJEMEHTOB OTJIMYAIOTCS JIPYT OT JIpyra Kak 1o
CTPOCHMIO TaK U Mo cBoucTBaM. Hanpumep:

Atom Na’ Hon Na*
1s* 2s* 2p° 3s! 1s* 2s* 2p°
Amombi  HaTpus  IIETKO  OTHAIOT  Monbl HATPHSA HE OTHAIOT DJIEKTPOHBI,

HAPYKHBIE IIO3TOMY  HE MOTYT OKHMCHIAThCI M C
3s' — DIEKTPOHBI, IOJTOMY OHH BOJOM HE PEArMPYIOT.
XHMHUYECKH Honbl  Harpus  HEOOXOAMMBI  JUId
OYEHb  AKTUBHBL  OKHCISIOTCS ~ HAa OpPraHM3Ma YelIOBEKA U KMBOTHBIX.
BO3JyXE,

pearupyroT ¢ BOJIOM U T. .

3. TIlox neicTBMEM 3JIEKTPUYECKOTO TOKAa MOHBI MPUOOPETAIOT HAINpPaBIECHHOE
JBIDKCHHUE: TIOJIOKUTEIBHO 3apsOKCHHBIE MOHBI  ABMIKYTCS K KaToay (KaTHOHBI),
OTPHUIIATENILHO 3apSKEHHBIE — K aHOY (aHHOHBI).
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Kamuonwr: K* , Ca*>" , AP , NH, © , Cu** Anuonwi: CI' , SO+ , HSO, ,
PO, , S*
Yewm OobIlie HIOHOB B PacTBOPE, TEM OOJIBIIIE €T0 IIEKTPOOTPUIIATEHHOCTb.
4. DJEKTPOJUTHYECKAs TUCCOLMAIUS — OOpaTUMBIN MPOIECC.
[ToaTOMy B ypaBHEHUSIX TUCCOLMALIMU CTABAT 3HAK OOPATUMOCTH ().
['maBHBIE HOHOOOPA3YIOIIKE BEIIECTBA — KMCIIOThI, OCHOBAHUS, COJIU.
JAuccoumanus KMCJI0T
1) 0IHOOCHOBHOM — UAET B OJJHY CTYIEHb: HCl & H" + CI
2) IBYXOCHOBHOM — UAET B JBE CTYIICHU: Icr. H,CO; <« H" + HCOy
Il ct. HCO; <« H" + COs*
OnbIT NMOKa3bIBa€T, YTO €CIM pachaj 3JIEKTPOJUTa WUIET MHOIOCTYIEHYATO, TO
JIACCOLIMALINS T10 TIEPBOM CTYIIEHH BCET/a BBIILIE, YEM 110 BTOPOM U TPETEM.
3) TpEXOCHOBHOU — UJIET B TPU CTYIICHHU: I[cr. H;PO, & H™+ H,POs
IIcr. H2P04 > H+ + HPO42_
III cr. HPO, < H' + PO,™
Won Bogopona H' - HOCHTENbh KHCIOTHBIX CBOMCTB.
Jlucconmanusi 0OCHOBaHUM
1) OMHOKHCIIOTHOTO — UAET B OAHY cTynenb: NaOH <« Na' + OH
2) IBYXKUCJIOTHOIO — UJIET B JIBE CTYIECHHU: Ict. Ca(OH), <& OH + CaOH "
IMcr. CaOH <« OH + Ca*
3) TPEXKUCIOTHOTO — UAET B TPU CTYTICHHU: Icr. Fe(OH); +» OH + Fe(OH)*
Il cr. Fe(OH), < OH + FeOH*
[Icr. FEFOH <« OH + Fe’*
I'mapokcua — non OH™ - HOCHUTEIh OCHOBHBIX CBOMCTB.
JAuccounanus cosei
1) cpenHuX — MAET TOJIBKO B OJIHY CTymeHb:  Na,SO4 <> 2Na™ + SO.*

2) KMCJIBIX — UAET CTYIIEHYATO: [ct. NaHCO; < Na® + HCOy
II cT. HCO3 <> HJr + CO32-
3) OCHOBHBIX — UJIET CTYIIEHYATO: Icr. CaOHCl <« CI' + CaOH "~

IMcr. CaOH <« OH + Ca®

O MONHOTE AWCCONMALNU CYIAT TI0 CMeneHu ouccoyuayuu, KoTopas moKas3bIBaeT,
KaKasl 9acTh MOJIEKYJI paCTBOPEHHOTO BEIIECTBA paciajiach Ha HOHBI.

Crenenb aucconuanmuu (o) - 5TO OTHOUICHHWE YHCIA JUCCOIMHPOBAHHBIX
MOJIEKYJI () K 00IIeMy YHCITy pacTBOPEHHBIX MOJIeKYJT (N).

(@) = n:N*100%

CrerneHp AWCCONMAIMMA 3aBHCHT OT TPUPOJBI DJEKTPOJIUTA W PACTBOPUTEINS], OT

KOHIICHTPAIIUU PACTBOPA, TEMIIEPATYPHI.

IIpakTH4eckoe 3aHsATHE:
Ne 3 [IpuroroBieHue pacTBopa 3alaHHOM KOHLEHTpauuu. OnpeneaeHue MaccoBOi

A0JIM paCTBOPCHHOI'O BCUICCTBA.

3aaHud I CAMOCTOATEIbHOI0 BHINIOJTHEHHS:
— HE MPELyCMOTPEHO.
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®opMa KOHTPOJISA CAMOCTOSATEJIbHOI PadoThI:
— HE [IPELYCMOTPEHO.

Bonpocsl 1J1s1 CAMOKOHTPOJIS 110 TeMe:

1. PactBopsl. PactBopenue.

2. llpuBeauTe nBa mpuMepa peakuuu HeuTpanuszauuu. [louemy sta peaknus
HOCHT TaKO€ Ha3BaHUE?

3. OcHOBHBbIE NTOJOKEHUSA TEOPHUU IIIEKTPOJUTHIECKON TUCCOLUALIUN. .

4.  JIuccouuanusi KMCJOT.

5. Jluccomuanus 1ienoye.

6. wuccomuanus coyeu.

Tema 1.5. Kinnaccuguxkanusi HEOPraHu4ecKMuX cCoOeJMHEHHH U UX CBOMCTB
OcHOBHBIC TOHSAITHA M TEPMHUHBI MO TeMe: KiacCU(PHUKALMs HEOPraHUYECKUX
BEILECTB; OKCHJbI: OCHOBHBIE OKCH[Ibl, KHCJOTHBIE OKCHJIbI, aM(OTEpHbIE OKCH]IbI;
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OCHOBAaHMU:, aM(l)OTepHBIe OCHOBaHUs, KHCJIOTbI, KUCJIOTHBIC OCTAaTKHM, OCHOBHOCTDH, COJIM:
CpCAHHUC COJIM, KUCJIBIC COJIN, OCHOBHLIC COJIM.

Ilnan n3yvyeHusi TeMbl:
1. Kiaccudukanus HeOpraHM4eCKUX BEIECTB.
OKcuzpl 1 UX CBOMCTBA.
OcHOBaHHS U UX CBOMCTBA.
KucnoTel 1 X CBOMCTBA.
Com 1 UX CBOMCTBA.

i

KpaTtkoe n3noxenune TeopeTu4ecKuXx BONPOCOB.

[Ton kaaccupukamumeid  moHuMarOT  OOBEAWMHEHHE  Pa3HOOOpA3HBIX U
MHOTOYHMCJICHHBIX XHMHYECKHX BEIIECTB B OMNpPEACNEHHbIE TPYIMIbl WIH KJIAacCHI,
00J1a/Taf0IIME CXOHBIMA XUMUYECKUMU CBOWCTBAMH.

HeopraaneCRue Belmiecrsa

Ilpocmuie gewecmsa Crnoorchole seujecmea
MerTtainbl Oxkcuapl
HemeTansl OcHoBanug

Kucnotsr
Comn

Oxcuaamm  Ha3bIBAIOTCSA XUMUYECKUE COCIMHEHUS, COCTOSIIME W3 JIBYX
AJIIEMEHTOB, OJIMH U3 KOTOPHIX KUCIOPO B CTENICHU OKUCIICHHUS (-2).

Kanaccunpukanus oxkcuaos

ConeoOpa3ytonue OKCUIbI Heconeobpasyromue (6e3pa3nnaHbie)
OCHOBHBIC OKCHJIBI

KHCJIOTHBIC NO, CO, H,O u ap.
am(poTepHbIe

OCHOBHBIE OKCHIBI — 3TO OKCHJIbI, KOTOPBIM COOTBETCTBYIOT THMIPOKCHIBI,

OTHOCSIIIIMECS K KJIACCy OCHOBAaHHWM (TOJBKO OKCHIBI METAJJIOB: IEJIOYHBIX, IICIOYHO-
3eMENIbHBIX, Mar"us, a TakKKe BCEX OCTAJIbHBIX METAJUIOB B HMX HHU3IIMX CTEICHIX
okucienus: Na,O, CaO, CuO, CrO u np.).

Kucaorable OKCHABI — 3TO OKCHUJIbI, KOTOPBIM COOTBETCTBYIOT THJIPOKCHUJIBI,
OTHOCSIIIUECS K KJIACCy KHCIOT (9TO OKCHJIbI HEMETAJIJIOB, a TaKK€ METAJJIOB B BBICIIMX
creneHsax okucieHus: SO, , SO;, CO,, N,O; , C1,O;u 1p.).

AMGOTepHBIMHM Ha3bIBAIOT TAKUE OKCHUJbI, KOTOPBHIE 00Jaal0T JBOWCTBEHHBIMU
CBOMCTBaMU: B OJTHUX PEAKIMIX MPOSBISIIOT CBOMCTBA OCHOBHBIX OKCHUJIOB, a B JAPYTUX —
KHUCJIOTHBIX OKCHUJIOB (3TO OKCHJIbI HEKOTOPBIX METAJIOB IIABHBIX MOJATPYMI: Oepuiius,
MarHus, a TaKXe€ OKCHJbl HEKOTOPHIX METAJJIOB MOOOYHBIX MOATPYMI MEPUOIAYECKOU
CUCTEeMbl XUMHUYECKUX »dJeMeHToB JI.M. MenneneeBa B MPOMEKYTOUHBIX CTEMEHSIX
okucnenus: BeO, ALO;, ZnO, Cu,0Os, Fe,Osu np.).
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OcCHOBaHMSIMM Ha3bIBAIOTCS JJIEKTPOJUTHI, NPU AUCCOLMALMUA KOTOPBIX B
KayeCcTBE aHMOHOB 00Pa3yl0TCs TOJBKO THIPOKCHU I-MOHBI.

Yuciio TUAPOKCHI-MOHOB B OCHOBAaHUM ONPENEISAETCS CTENEHbI0 OKHUCIEHUS
meramna: Na”OH , Ca”(OH), , AI”(OH);.

Knaccnduxkanus ocHOBaHMH
1. ITo yucnmy rugpoOKCOrpymi:
- omHokucaotuele NaOH;
- nByxkucinotasie Ba(OH),;
- mHOTOKHCIOTHBIE AI(OH);, Sn(OH)4
2. Ilo creneHu nuccoUaIuu:
- CWIbHBIE (1IET0YN — TUAPOKCHIBI IIETIOYHBIX U MET0YHO-36METbHBIX METAIIIOB);
- cpeqaue Mg(OH); ;
- cnabeie (NH4OH 1 HEpacTBOpuMBIE B BOJIE OCHOBAHUS)
3. ITo pacTBOpUMOCTH B BOJIE:

- pacTBOpUMBIE — 3TO OCHOBaHusA MeTawioB [ u Il rpynm nmepuoanyeckon cucTeMsl
xuMuueckux siemeHtoB .M. MenneneeBa (kpoMe Oepwiius M MarHusl); THAPOKCHU]]
ammonust NH,OH.

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

I'mapoxenabl, KOTOpbIE B3aMMOJEUCTBYKOT C KHUCIOTAaMM U IIEJIOYaMH C
oOpazoBanueM coJjieit, Ha3biBatoTcs amgorepubiMu ( Be(OH), , Zn(OH), u np.).

Kucinoramm Ha3pIBaloTCsA 3JIEKTPOIUTHI, MPU JTUCCOIUAIMN KOTOPBHIX B KaueCcTBE
KaTHOHA 00pa3yroTcs ToJIbKO kKaTHoHbI Bojgopoaa (HCI «— H™ + CI).

OTtpuiiaTenbHble HOHBI, KOTOPbIE 00Pa3yIoTCa B PE3yJIbTaTe OTPHIBA OT MOJICKYJIbI
KHCJIOTBI OJHOTO WJIM HECKOJbKUX aTOMOB BOJOpPOJA, HA3bIBAIOTCS KHUCJIOTHBIMH
ocrarkamu (CI, HSO, ", SO,%).

OCHOBHOCTb — 3TO YHCJIO aTOMOB BOJOPOJIa KHUCIOTHI, CIOCOOHBIX 3aMEIIaThCs
aToMaMu MeTajlia ¢ 00pa30BaHUEM COJIH.

Kaaccuduxanust Kuciaor

1. ITo cocraBy: - kucnopojcoaepxkamue (H,SO4 — cepHast kuciora);
- 0eckucnopoaubie (HCI — x10poBoopoHas KUCIOTA).
2. Ilo ocHOBHOCTH: - onnoocHoBHbIe (HCl, HNO;, HBr);

- neyxocHoBHbIe (H,SO4, H,SO;3);
- mHOoroocHoBHbie (H;PO., H;BO;).
3. Ilo crenenu aucconuanuu - cutbHBIE (H2SO4 HCI);
- cpeanue (HsPO4 H,SOs);
- CJ'Ia6I>Ie (H2C03 ) HzS)
ConsiMu Ha3bIBAIOTCS AJIEKTPOIUTHI, TPU JWCCOLUAINUA KOTOPBIX 00pa3yroTcs
KaTHOHBI METAJLIOB (a Takke KaTnoH NH,") 1 aHHOHBI KMCIIOTHBIX OCTaTKOB.
Kaaccuduxanus coJieit
1. Cpennue, M HOPMAJIbHbIE, COJIM - ATO MPOAYKTHI IMOJHOTO 3aMEIICHUS
aToMOB Bojiopojia B kuciore aromamu Metaia (K,SO, , Ca(NOs),).
2. Kuciable coJiM — 3TO TPOAYKTHI HEIMOJHOTO 3aMEIICHUS aTOMOB BOJIOpOja B
JIByX- WJIM MHOTOOCHOBHOM KuciioTe Ha aroMbl Metaiia ( NaHCO; , KH,PO,).
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3. OCHOBHBIE COJIM — ATO MPOAYKTHI HEMOJMHOTO 3amemenus rpynn OH™ B nByx-
YT MHOTOKHCJIOTHOM OCHOBaHMH Ha KucioTHEIN octatok ( CaOHCI , Al(OH).CI).

IpakTnyeckue 3aHATHS

Ne 4 VcnibiTaHue pacTBOPOB KHUCIIOT MHAUMKaTOpamu. B3zaumopeilcTBUE KUCIOT ¢
METaJUIAMU, OKCUJAMH METAJIJIOB, OCHOBAHUSIMU U COJISIMMU.

Ne § HcnblTanue pacTBOPOB LIEIOYEH MHAUMKATOpaMu. B3anMoIeCTBUE HIEI0UEH
¢ consiMu. Pa3nokeHne HepacTBOPUMBIX OCHOBAaHUM.

Ne 6 BsaumojeiicTBue cojied ¢ MetauilamMu. B3aummopelcTBue cojie Apyr ¢
Ipyrom. ' maponus cone pa3IinyHoro TUma.

3anaHus I CAMOCTOATEIbHOI0 BbINOJTHEHHS:

— HE MPETYCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM PadoOThI:

— HE MPELYCMOTPEHO.

Bonpocsl 1J1s1 CAMOKOHTPOJISI 110 TeMe:

1. XuMuueckue cBOMCTBA OKCHUJIOB.

2.

WX W

H;PO..

Omnpenenenue, kiaccudukaiys, HOMCHKIATypa OKCUIOB.

Omnpenenenue, kiaccudukaiys, HOMCHKIATypa THIPOKCHIOB.

XHUMHYECKHUE CBOMCTBA TUIPOKCHIOB.

Omnpenenenue, kiaccuduKalys, HOMCHKIATypa HEOPTraHUYECKUX KUCTIOT.
XUMUYECKHE CBOMCTBA HEOPraHUUECKUX KUCIIOT.

Onpenenenue, kaccuduKaiys, HOMCHKIATypa COJIeH.

XHUMHYECKHE CBOMCTBA COJICH.

YkaxxuTe KJ1acchl BemecTB U HazoBute 31U BemectBa: CuO; HNO;; MgCly;

10.CocTaBbTe ypaBHEHUS PEAKIIMHI JJIs LIETIOYKH IPEBPALICHUN:

C— CO, —» MgCO; — MgO — MgCl, —» Mg

11.CocTaBbTe ypaBHEHUS PEAKIIMHI I LIETIOYKU IPEBPALICHUN:

Cl,— HCI — CuCl, — Cu(OH), — CuSO4 — Cu
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Tema 1.6. XumMuueckue peakiuu

OcHOBHbIE NOHATHSA M TEPMHHBI 10 TeMe: OKUCIUTEIBHO - BOCCTAHOBUTEIILHBIE
paKIUU, OKHUCINUTENb, BOCCTAHOBUTEIb, MPOLECC OKUCIEHHUs, IPOLECC BOCCTAHOBIICHMUS,
peakiusl COEAMHEHHUS, PEaKIMs Pa3IOoKEeHHs, PEeaKIUs 3aMellleHus, peakuus oOMeHa,
peakius ~ HEWTpanu3aluu,  TEIIOBOM  3PQeKT,  HIK30TEPMHUECKHE  peakluH,
SHAOTEPMUYECKUE PEAKIMH, OOpaTHMble pEaKIUH, HeoOpaTUMbIE pEaKIMH, HOHHbIE
peaKIuu.

Il.1aH u3y4YeHus TeMbl.

1. Krnaccudukamus XMMHYECKUX PEAKIIMKA 110 U3MEHEHHIO CTCTICHU OKUCIICHHMS.

2.  Knaccudukanuss XMMHUYECKUX PEaKIMi MO YHUCIy U COCTaBYy HCXOAHBIX H
00pa3yIoluxcs BEIIECTB.

3. Knaccudukanms XMuMUYECKUX PEAKIUN MO TETIOBOMY d(PdeKTy.

4. Krnaccudukarus XUMHYECKUX PEAKIINH MO MPU3HAKy 00paTUMOCTH.

KpaTtkoe u3j10:keHHne TeOPeTHYECKUX BOMPOCOB.

Knaccupukanusi XuMHYECKUX peaKknuii Mo H3MEHEHUI0 CTeNeHn
OKHCJIEHHUS.

OKHCIUTEIBHO — BOCCTAHOBUTEIbHBIMH HA3BIBAIOTCS PeaAKIMU NIPU KOTOPBIX
U3MEHSIOTCSI CTETNICHW OKHCJCHHS DIIEMEHTOB, BXOJSIIMX B COCTaB pPEarnpyOIUX
BEIIICCTB.

OKMCIUTENIN — 3TO aTOMBI, MOJICKYJIbI MJIM MOHBI, TPUCOCIUHSIOIINE dJICKTPOHBI.

BoccTaHoOBHTEIM — 3TO aTOMBI, MOJICKYJIbI MJIM HOHBI, OTJIAIOIIHE DJICKTPOHBI.

IIpouecc OKUCIEHHST — 3TO MPOILECC OTAAYM AJIEKTPOHOB MPU KOTOPOM CTEIICHb
OKHCIICHUS YBEITNIHBACTCA.

IIpouecc BOCCTAHOBJIEHMSI — DTO IMPOIECC MPHUCOCTUHEHUS DIIEKTPOHOB IIPH
KOTOPOM CTENEHb OKUCIICHUS MOHIKACTCH.

Hanpumep, peakiusi ropeHusi aMMHUaKa B KUCIOPO/IE.

N-3H3+ + on N N+2Q-2 + H2+1Q-2

4 |BoccranoButens N7 - 5¢ — N mpouecc okucinenus

5 |0KUCIHTETD 0,’+4e — 207 mnpouecc BOCCTAHOBICHUS

4NH3 + 502 = 4NO + 6H20

Kaaccupuxanusi XMuMHYECKHX peaKI Ui 10 YUCIY U COCTABY
MCXOTHBIX H 00pa3yIOIIHXCS BEIeCTB
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Peakuuu coeIMHEHUS — OTO PEAKLMH, NPU KOTOPBIX U3 HECKOJBKHUX BEILECTB

oOpasyercsi OJIHO BEIIECTBO, 00Jiee CII0KHOE, YEM HUCXO/IHBIE.
N2+ 3H2 = 2NH3 SOz + Hzo = HQSO3

Peakuuu pasjiosKeHHsi — 3TO PEAKIUU, NMPU KOTOPHIX U3 OJHOrO CJIO0XKHOTO

BellleCTBa 00pa3yrOTCS HECKOIBKO 00Jiee MPOCTHIX BEIIECTB.
C&CO} — Ca0O + COZ HzSO3 — SOz + H20

Peakuuu 3amMemieHusi (BbITECHEHUS) — 3TO PEAKIUMU, NPU KOTOPBIX MPOCTOE
BEIIECTBO B3aMMOJIEUCTBYET CO CJIOXKHBIM, 00pa3ysi HOBOE MPOCTOE BEIIECTBO U HOBOE
CJIOKHOE.

Zn+2HC1 = ZHC12 + Hz 2KBr + Clz = 2KC1 +BI'2

Peakuuu o0MeHa — 3TO peakluu, MPU KOTOPHIX JIBa BEIIECTBA OOMEHHBAIOTCS

CBOMMU COCTaBHBIMH YacCTSIMHU, 00pa3ys JBa HOBBIX BEIECTBA.
Ba C12 + Naz SO4 = 2NaC1 + BaSO4

Peakuuu HedTpanu3aumu (YaCTHBIM Cllydail peakiuu oOMEHa) — 3TO pPeaKIuu

B3aUMOJICMCTBUSI OCHOBAHHUS C KUCJIOTaAMH.
2KOH + H,SO4 = K,SO4 + 2H,0
Kinaccudukanuss XMMHYECKHX peaKkluil 110 Termiosomy 3¢ dexry

KosnndecTBO TEmIoThl, KOTOPOE BBIACISIETCA B PE3yJbTATE PEAKIMU, HAa3bIBACTCS
TeMJIOBBIM 3P (PEKTOM JAHHON XUMHUYECKOU PEAKIUH.

IK30TEepMHUUYECKMMH HA3bIBAIOTCS PEAKIINM, KOTOPHIE MPOTEKAIOT C BBIJICICHUEM
TEIUTOTHI.

H, + Cl,= 2HCI + 184,6 x/Ix

JHAOTEPMHUYECKMMHU HA3bIBAIOTCS PEAKIMU, KOTOPBIE MPOTEKAIOT C MOTJIOIICHHE

TEIUIOTBHI.
1/2N2 + 1/202 = NO - 90,4 KI[)K
Kunaccnpukanus XuMu4ecKnx peakiuii o Npu3HaKy o0paTuMocTH

HeoOpaTuMbIMM Ha3bIBAIOTCS TaKUE PEAKIMU, KOTOPhIE MPOTEKAIOT 0 KOHIIA, T.

€. 10 ITOJIHOTO U3PAaCXOA0BaHUs OJHOTO U3 PEATHPYIOIINX BEIIECTB.
Al Cl; + 3AgNO; — 3AgCl| + AI(NOs);
O0paTuMbIMM HAa3bIBAIOTCS XHWMHWYECKUE PEAKIMHU, MPOTEKAIOIIME MPU JAHHBIX

YCJ'IOBI/ISIX BO B3aMMHO HpOTI/IBOHOJ'IO}KH]'::IX HaHpaBHeHI/IHX.
Nz + 3H2 > 2NH3

IIpakTH4eckoe 3aHsiTHE
Ne 7 3aBHCUMOCTb CKOPOCTH XMMHMYECKON PEaKIUU OT MPUPOJbI pPearupyromux
BEILIECTB HA IPUMEPE B3aUMOJECHCTBUS METAIJIOB C KHUCIIOTAMH U COJISIMH.

3anaHus I CAMOCTOATEIbHOI0 BbINIOJIHEHHS:
— HE MPeyCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEIbHOM PadoOThI:
— HE MIPEAYCMOTPEHO.

Bonpocsl /151 CAMOKOHTPOJISI 110 TeMe:
1. Peakuuu noHHoro oOMeHa, yCJIOBHS UX HEOOPAaTUMOCTH.
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2. CocTaBbT€ MOJEKYJISPHOE, TOJHOE HWOHHOE M COKpAlIéHHOE HOHHOE
YpaBHEHHUS peaklMK B3aUMOACHCTBUS XJIOPHIA ATTFOMUHHUS C TUJIPOKCHUIOM HATPUS.

3. CocraBpTe YypaBHEHHS pPEaKUUU HKelle3a C MPOCTBIMHU U  CIOXKHBIMH
BemecTBaMu. [lokakure nepexoa 3JIEKTPOHOB M TMOACHHUTE, YTO OKHUCISAETCS M 4TO
BOCCTaHABJIMBAETCS, YTO SIBJIAETCS OKHCIUTEIEM U UTO BOCCTAHOBHUTEIIEM.

4. 3aKkOoHUMTE YpPABHEHUS peEaKUUid, COCTaBbTE AJIEKTPOHHBIE YpPAaBHEHHUS
OKHUCJICHUS-BOCCTAHOBJICHUS, YKQXKHUTE€ OKHUCIHUTENb, BOCCTAHOBUTEIb, PACCTABHTE
KO3 PUITMEHTBI:

No+H,=...... ; Cu + H,SO4 (koHIL) = ..........

Tema 1.7. MeTa/Ll1bI 1 HEMETAJLIBI

OcHOBHBIE MOHATHS W TEPMHMHBI MO TeMe:  MUPOMETAJUIYPrus,
TUAPOMETAILTYPrUsl, SIEKTPOMETAILTYPrHUsl, AITIOMUHOTEPMHUS], TaJIOT€HBbI.

Ilnan u3yyeHus TeMbl.

1. O0ume puznyueckre cBOMCTBa METAIIJIOB M HEMETAILJIOB.

2. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB — METAJIOB OT MOJ0KeHUS B [leproanueckoit
CHUCTEME XMMHUYECKHUX dy1eMeHTOB /.M. MeHaemneena.

3. O6ure cnocoObl MOIYYEHUS] METAILIOB.

4. 'eneTnyeckas CBs3b.

Kpartkoe n3inoxeHne TeopeTH4eCKUX BONPOCOB.

O6mme puznvecKkue CBOMCTBA METAJJIOB.

BoNBIIMHCTBO XMMHUYECKUX JJIEMEHTOB OTHOCAT K MeTamuiamMm — 92 wu3 114
W3BECTHBIX DJIEMEHTOB. Bce MeTamibl, KpoMe€ PTYTH, B OOBIYHOM COCTOSIHUU TBEPJbIC
BEILIECTBA M UMEIOT psiji 0OmMX CBOMCTB. OOlIMEe CBOMCTBA METAJJIOB: METAJLIBI — 3TO
KOBKHE, IUUJIaCTUYHBbIE, TATY4YUME BEIIECTBA, HWMEIONIUME METAUIMUYECKUA OJieCK U
CIIOCOOHOCTh TMPOBOJUTH TEIUIO M DJIEKTPUYECKUM TOK. ATOMBI 3JIEMEHTOB-METAJIOB
OT/IalOT JICKTPOHBI BHEIIHETO (2 HEKOTOPhIE — M MPEBHEIIHEr0) AIEKTPOHHOTO CJOs,
MpeBpalasch B MOJIOKUTEIbHBIE HOHBI. JTO CBOMCTBO aTOMOB METAJJIOB, OMPEEseTCs
TE€M, YTO OHU MMEIOT CPABHUTEJIBHO OOJIBIIME PATUYChl U MaJIO€ YHCIIO AJIEKTPOHOB (B
OCHOBHOM OT 1 70 3 Ha BHemHeM cioe). VICKItoueHne CoCTaBiIsoT JIUIb 6 METasIoB:
aTOMBI T€pMaHusl, 0JI0BA, CBUHIA HA BHEIIHEM CJIO€ UMEIOT 4 3JIEKTPOHA, aTOMBI CYpPbMBI
U BUCMyTa — 5, aTOMBI MMOJoHUS — 6. JIJIsl aTOMOB METaJIJIOB XapaKTepHbI HEOOJbIINE
3HaUYeHUSl  dJeKTpooTpunarenbHoctd (ot 0,7 mo 1,9) W HCKIIOYUTENBHO
BOCCTAaHOBUTEJIbHBIC CBOMCTBA, T. €. CIIOCOOHOCTH OT/IaBaTh SJIEKTPOHHI.

3aBHCHUMOCTD CBOICTB 3J1IEMEHTOB — METAJLUIOB OT IO0JIO2KEHHS B
Iepuoanueckoii cucreMe xumuueckux jiemMenToB .M. MenaeneeBa

B Ilepuonnueckoit cucreme xumudeckux 3iemMeHToB /. 1. MenneneeBa meramisl
HaXOJISITCSl HUXKE IMaroHaiu 00p — acrar, a TaK»e BhIIIE €€, B TOOOYHBIX noArpynmnax. B
nepuojax M TJABHBIX MOATPYNINax JACHCTBYIOT 3aKOHOMEPHOCTH B HW3MEHEHUHU
METAJUTMYECKUX, a 3HA4YUT, BOCCTAHOBUTEJIBHBIX CBOMCTB aTOMOB JJEMEHTOB. B
IpyIax CBEpXy BHHU3 BOCCTAHOBUTEIbHBIE CBOWCTBA YCHJIMBAIOTCSA, TaK KaK HJIET
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yBEIIMUEHUE paanyca aToma. B mepuonax ciieBa HampaBO BOCCTAHOBUTENIbHBIE CBOWMCTBA
YMEHBIIIAIOTCHA.

XVWMHYECKHE 3JIEMEHTHI, pacloIOKEHHble BOMM3HM nuaroHanu 6op — acrart (Be,
Al, Ti, Ge, Nb, Sb) o6agaroT 1BONCTBEHHBIMH CBOMCTBAMU: B OJHUX CBOMX COCIUHECHUSIX
BEIyT ce0sl KaK METaJlIbl, B IPYTUX NPOSBIIAIOT CBOMCTBA HEMETAILIOB.

B mo0oyHBIX  MOArpynmax BOCCTAHOBHUTENBHBIE  CBOWCTBA  METAUIOB  C
YBEJIMYEHHEM MOPSIKOBOTO HOMEPA Yallle BCET0 YMEHBIIAIOTCS.

OT0 MOXHO OOBSCHUTH TEM, YTO Ha MPOYHOCTH CBSI3U BAJEHTHBIX SJIEKTPOHOB C
SAIPOM Y aTOMOB 3THX METAJIJIOB B OOJIbIIIEH CTENEHU BIMSIET BEIMYMHA 3apsijia siapa, a He
paauyc artoma. BenuumHa 3apsiga sapa 3HAYUTENBHO YBEJIMYMBAETCS, NPUTSKEHUE
AIIEKTPOHOB K APy ycuiauBaercs. Paauyc aroMa mpu 3TOM XOTS M YBEJIIMUUBAETCS, HO HE
CTOJIb 3HAYUTEIBHO, KAK Y METAJUIOB IVIABHBIX MOJTPYIIII.

OO0mue cnocodObI MOJTYy4YeHUs METAJLIIOB

1. Ilmpomeranayprusi - COBOKYINHOCTh METAUIYPTUYECKUX MPOLIECCOB,
NPOTEKAIOUIMX IMPH BBICOKUX TEMIEparypax. IJTO OTpacib METALUTypruu, CBsi3aHas C
NOJIYyYEHUEM U OYMILEHUEM METAUIOB M METAUIMYECKHX CIUIAaBOB IPU  BBICOKUX
TeMIlepaTypax

- BoccTaHoBjieHue MetaiuioB yrieM: ZnO + C — Zn + CO
- BOCCTAHOBJIEHHE METAJUIOB OKcuioM yriaepoaa: Fe,O; +3CO — 2Fe + 3CO,

2.  DJIeKTPOMETAJLIYPrusi — METOJ TOJy4YEeHHs] METa/NIOB, OCHOBaHHBIM Ha
AJIEKTPOJN3E, T. €. BBIACICHUM METAUIOB M3 PACTBOPOB MJIM PACIUIABOB UX COEAMHEHUUN
Opy  TMPOMYCKAHWUU YEpPe3 HHUX TIOCTOSHHOTO JJIEKTPUYECKOTO TOKa. ITOT METO]
MPUMEHSIOT TJIABHBIM 00pa3oM JIJIs TIOJIyYeHHS] OYeHb aKTUBHBIX METAJUIOB — HIEIOYHBIX,
HIEJI0YHO3EMENBHBIX U ATFOMUHUS, a TAKKE TPOU3BOJICTBA JIETUPOBAHHBIX CTAJEH.

- BOCCTAaHOBJIEHHE METAJUIOB JJIEKTPUUYECKUM TOKOM (DJIEKTPOJIU3):
KOHIIEHTpalus HOHOB Ni*" nomkHa
OBITH 0OJIbIIIE KOHIIEHTpAIK noHOB H' .
NiSO; — Ni**+ SO, HOH <« H" + OH"

3. MerasmiorepmMus (ATIOMUHOTEPMHS, MATHUATEPMHUA) — BOCCTaHOBJICHUE
METaVIOB W3 UX COEJUHEHUN IPYrUMU MeETajllaMH, XMMUYECKH 3HAUMTENIbHO OoJiee
aKTUBHBIMH, Y€M BOCCTAHABJIMBAaE€Mbl€, MPU TMOBBIIICHHBIX TEMIIEpaTypax, Hampumep,
aIOMUHUEM (QTIOMUHOTEpMUS) Wi MarHueMm (mMarauiitepmusi): 4Al + 3MnO, — 2AL0;
+ 3Mn

4. T'mapoMerannyprusi - BBbIJIEJICHUE METAUIOB U3 PyJ, KOHILEHTPATOB H
OTXOJOB TMPOMU3BOJCTBA C TIOMOILIBID BOJHBIX PACTBOPOB OIPEAECIEHHBIX BEILIECTB
(XMMUYECKHUX PEareHTOB).

5. BoccranoBieHnue MetaiuioB BogopojgoM: WO; +3H, —» W + 3H,O

I'eHeTnueckas CBA3b

OcHOBHEI® OKCHOBI O cHoe armia —
Me 4 AmdoTepHbIe 0KCHIBL AmdoT. rugpok cuger — Coom.
KicnoTHEIe 0KCHIEI KucaoTsl 7

buosornyeckas pojib MeTaJNJI0B

27



[IpocTeie BemiecTBa, 00pa30BaHHbIE XUMHUYECKUMHU AJIEMEHTAaMU — METaJlllaMu, U
CJIOJKHBIE METAJUIOCOJAEP KAIIUE BEUIECTBA UIPAIOT BAKHEUIIYIO POJIb B MUHEPAIbHON U
OpraHUYECKOM «KU3HW» 3eMsid. ATOMBI (MOHBI) SJEMEHTOB METAJUIOB SIBIISIOTCA
COCTAaBHOW YaCThIO COEAMHEHUH, ONPEAEAIOIUX OOMEH BEIECTB B OPraHU3Me YeJIOBEKa,
JKUBOTHBIX. Hanpumep, B KpOBU 4YeJIOBEKAa HAWJEHO 76 3IIEMEHTOB, U3 HUX TOJBKO 14 He
ABIIAIOTCS METaJuIaMU. B opranusme 4enoBeka HEKOTOPBIE 3JIEMEHThI-METAIIbI (KalbIUii,
KaJlui, HATpWM, MarHui) OPHUCYTCTBYIOT B OOJBIIOM KOJUYECTBE, T. €. SBIAIOTCS
MaKpOdJIEeMEHTaMH. A Takue METaulbl, KaK XpOM, MapraHell, >Keje30, KoOalbT, Melb,
MosnOVY [l eH IpUCyTCTBYIOT B HEOOJIBIINX KOJIUYECTBAX, T. €. 3TO MUKPOIIEMEHTHI.

IIpakTUYeckue 3aHATHS:
Ne 8 [Tonmyuyenue, coOupanue u pacrio3HaBaHUE Ta30B.
Ne 9 Pemienue skcriepuMeHTaIbHbIX 3a7a4.

3agaHus VI CaMOCTOSITEJIbHOTO BbINIOJTHEHHSI S
— HE [IPEYCMOTPEHO.

@®opMa KOHTPOJIS CAMOCTOATEILHOM PA0OTHI:
— HE IIPEAYCMOTPEHO.

Bonpocel 1J151 CAMOKOHTPOJIA M0 TeMe:
1. O6mue puznyeckre CBOWCTBA METAJIJIOB U HEMETAJIJIOB.
2. CocTaBbT€ YpaBHEHHMS pEaKLMM JKelie3a C TMPOCTBIMU U  CIOXHBIMU
BemiectBaMu. [lokaxuTe mepexoi 3JIEKTPOHOB U MOSCHUTE, YTO OKHUCISIETCS M 4YTO
BOCCTAHABJIMBAETCS, UTO SBJISIETCSI OKUCIUTENIEM B UTO BOCCTAHOBUTEJIEM.

Pa3znes 2. Opranuyveckasi XuMusi
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Tema 2.1. OcHOBHBIC IOHATHS OPraHUYECKON XUMHMHU M TEOPHUsI CTPOCHUA
OPraHMYeCcKHX COeIMHEeHHU I

OcHOBHBIE MOHSITUSI U TEPMUHBI 10 TeMe: OPTaHNYECKasi XUMUsI, OPTAHUYECKHE
BCI[ECTBA, WM30MEpHUs, H30MEPHI, HSMIUPUYECKas QopMyna, d3JIEeKTpoHHas (opmya,
CTpyKTypHasi (Gopmyia, TOJHAs CTPYKTypHas (opmyna, cokpaméHHas CTPYyKTypHas
dbopmyna.

Il.1aH U3y4YeHUus TeMbl.

1. IIpenMer OpraHMYECKON XUMUHU.

2. HekoTtopble 0COOEHHOCTH OPTraHUYECKUX COCTMHEHUM.

3. OcobeHHoCTH aTOMa yTiepoja.

4.  Buasl popMyI1, UCIONB3YEMBIX B OPTaHUYECKON XUMUH.

5. OcHOBHbIE MOJOKEHUS TEOPUHU XUMHUYEeCKOro cTtpoeHust A.M. byTieposa.

Kpartkoe u3noxeHnue TeopeTuH4eCKUX BOIPOCOB.
IIpeameT opraHuyecKOd XUMHH
Oprannyeckasi XMMHMS — 9TO XUMUS COEAUHEHNHN yIIIEpOa.
Opranuyeckue BemecTBa — 3TO BelecTBa cojepkamue yraepon (kpome CO,

CO, , H,CO; u €€ coneit, n3yuyaeMbIXx B HEOPraHMYECKOM XUMUH).
HekoTopble 0COOEHHOCTH OPraHUYECKUX COSAMHEHUN

[Tpu3Hak cpaBHEHUS Heoprannueckue BeniecTsa Oprannueckue BENIECTBA
DOneMeHTapHblil coctaB | OOpa3oBaHbI Bcemu | ComepxaT  yriiepoid, asor,
AIEMEHTAMH BOJIOPOJ, KHCIIOPOX, pexe —
NEPUOIUYECKON CUCTEMBI cepy, dhocdop rajoreHsl
BaneutHocth [TepemenHas s | IlocrossHHa i yroepoja,
3JIEMEHTOB OOJILIIIMHCTBA DJIEMEHTOB BOJIOPOJIA, KUCIOPOJa, a30Ta,
cepsl, pocdopa, rajgoreHon
Bunbr xuMudeckux | Monnas, KOBaJICHTHas, | KoBasieHTHas1, BOJIOpOIHAs
CBsI3e MeTaJlJInyecKas
Tepmuueckas Crolikue K HarpeBaHuio, | Paznaratorcs npu
CTOMKOCTb TYTOIJIABKUE 300 —400 °C
I'oprouectsb bonpmmHCcTBO BemectB  He | ['opsar, npeBpamasics B CO, n
rOpAT H,O0.
Cxopoctb xumudeckux | MonHbie peakiuu | Peakiuu MPOTEKAIOT
peakiuin MIPOTEKAKOT MTHOBEHHO MEJUICHHO, 4YacTO 00paTUMBI

Ocob0ennocTu aToma yriepoaa

[Iprunny crenupUIHOCTH OPTraHUYECKUX COCTUHCHHH MOXXHO OOBSICHUTH
CTPOCHHUEM aToOMa yTJIepoJia U MPUPOJON XMMUUYECKUX CBS3E€H, COSAUHSIONINX 3TH aTOMBI
C IPYyTUMHU aTOMaMH B MOJIEKYJIaX OPraHUYECKUX BEILIECTB.

Yraepoa nposiBIET BAJICHTHOCTH [V BO BCEX OPraHMYECKUX COCAUHECHUSX.

CreneHb OKHCIEHUS yriiepoja B MOJIEKYJIaX OPraHHMYECKUX COEIUHEHHUM MOXKET
ObITh caMOil pa3HOM. YTiepoj cnocoOeH Kak OT/aBaTh, TaK U MPHUOOPETATh BAJICHTHBIE
AIIEKTPOHBI (OHU OTAEJCHBI OT SAJIpa TOJIBKO ABYXDJICKTPOHHBIM CIIOEM).
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ATOMBI yriepojga MOryT 0Opa3oBbIBaTh LIENH, 3aTPAaurBasi HAa B3aUMHYIO CBSI3b IO
OJIHOM, 10 JIB€ U 1O TPU €AMHUIIBI BAIEHTHOCTH.

VYriepoHble Ienu MOTYT ObITh IPSIMBIMH, PA3BETBIEHHBIMU U HUKINYECKUMH.

Buasl gopmyJi, HCIIOIB3yeMbIX B OPraHM4YeCKOil XMMUH

1. Dvnupuueckasi popmyia (MOJIEKYJAPHAsI) — OTPAKAECT KAYECTBEHHBIM U
KOJMYECTBEHHBIA COCTaB MOJIEKYJIBI.

Hanpumep: CH, C,HsOH

2. DuexkTpoHHasi (OpMYyJa COAEPKHUT HU300PAKEHUS DIIEKTPOHHBIX TIap,
o0Opa3yIolux XUMUYECKY10 cBsi3b. Hampumep:

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

3. CrpykrypHas ¢popmyJa — popmya cTpoeHHUs.
Ionnas crpyktrypHasi ¢gopmyJia MOKa3blBa€T BaJEHTHOCTh Ka)XJOr0 aTroMa u
MOPSIIOK UX COCIMHEHUS B MoJieKyJie. Hanpumep:

H H

! O
H-C-H S SISk

H H

Coxkpaménnasi CTpykTypHasi ¢gopmyJia NOKA3bIBAET TOJBKO CBSI3U MEXKIY
aTOMaMH yIJiepoJa.
Hanpumep: CH,y CH; — CH,OH
OcHOBHBIE M0JIOKEHNS] TEOPUH XUMHYecKoro crpoeHusi A.M. bytiiepoBa

1. ATomMbl B MOJEKyJaxX COEIMHEHBI JIpyr C JPYyroM B OINpeeTIeHHOU
MIOCJICIOBATEIbHOCTH COTJIACHO WX BAJIEHTHOCTSM. [locienoBaTenbHOCTh MEXKATOMHBIX
CBSI3€ld B MOJIEKYJIE HA3bIBAETCA €€ XUMHUYECKUM CTPOCHUEM M OTPaXaeTcs OIHOU
CTPYKTYypHOU popmyiioit (popMyol CTpOoCHHUS).

M30Mepusi — CymniecTBOBaHUE BEIIESCTB OJUHAKOBOTO COCTaBa, HO 00JadaroNINX
Pa3TUYHBIMA XUMUYECKUMH U (PU3NIECKUMU CBOWCTBAMH.

H30Mepbl — 3TO BENIECTBA, KOTOPHIE UMEIOT OJMHAKOBBIM COCTaB (OJUHAKOBBIC
sMInupuyueckue GopmyJibl), HO Pa3IMYHOE CTPOCHUE MOJIEKYJ (pa3IMuHbIe CTPYKTYpPHbIC
dbopmyJibl) U pa3IUYHbIE CBOMCTBA.

2. XuMHUYECKOe CTPOCHHE MOXXHO YCTaHABIMBATh XUMHUYECKMMHU Metojgamu. (B
HACTOSIIEE BPEMS UCIIOIB3YIOTCSl TAK)KE COBPEMEHHbIE (DU3NYECKUE METO/IbI).

3. CBoiicTBa BEIIECTB 3aBUCST OT UX XUMUYECKOT'O CTPOCHHS.

4. Tlo cBOMCTBaM JAaHHOTO BELIECTBA MOKHO ONPENIETUTh CTPOECHUE €r0 MOJIEKYJIbI,
a M0 CTPOCHUIO MOJICKYJIBI - TPEIBUIETh CBOMCTBA.

5. ATOMBI U TPYIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3AMMHOE BJIUSHUE JIPYT HA

apyra.

IIpakTH4Yeckoe 3aHATHE

Ne 10 MzroroBneHne Moaenen MOJIEKYJ OPraHUYECKUX BELIECTB
3agaHus VI CAaMOCTOSAITEJIbHOIO BBINIOJTHEHUS

— HE NPELyCMOTPEHO.
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®opMa KOHTPOJISA CAMOCTOSATEJIbHOI PadoThI:
— HE [IPELYCMOTPEHO.

Bomnpocs! AJ1s1 CAMOKOHTPOJIA 110 TeMe:

I.  OcHOBHBIE MOJIOKEHUS TEOPUU CTPOCHUS OpPraHMYecKux BemecTB A.M.
bytneposa.

2. W3 BemectB, GopMysibl KOTOPHIX JaHbl HUXKE, BBINUIINTE H30Mepbl. [loxa
dbopmynamMu TOAMUIITUTE HA3BAHKS COOTBETCTBYIOIIUX BEIIECTB:

CH; — CH;, - OH; CH; - CHOH — CHs; CH;-CH; -
COOH;

CH3 — CHQ_ CH2 — COOH, CH3 - CH2 - CHZOH, CH3 -0 - CH3,
CH; - CH, - COH; CH; - CHCH; — CH, — COOH; CH; - COOH.

Tema 2.2. YriieBogopoabl ¥ UX IPUPOJAHbIC HCTOYHUKH
Tema: «OO01mas xapakTepuCTHKa YTIIEBOAOPOIOB AJIKAHBDY.
OcHOBHBIC IOHATHSA U TEPMHHBI 110 TeMe: AJTKaHBI.

Ils1aH u3y4YeHus TeMbl.
1. OO1ue cBeieHus O MPEAETbHBIX YTIEBOJOPOIaX.
2. XapaKTepUCTUKA METAHA.

KpaTkoe n3ino:xxeHue TeopeTH4eCKHX BOIIPOCOB.
OO01uue cBeieHNs 0 NpeeIbHBIX YIJIEBOIOPOAAX
IIpenenbHBIMH Ha3bIBAIOTCS YIJI€BOJOPOAbI, B MOJIEKYJIE KOTOPBIX BCE aTOMBbI
yIaepoAa CBA3aHbl JAPYr C JPYIOM OJMHApHBIMHU CBSI3SMHU, a OCTAJbHBIE BaJEHTHOCTH
HaCBILIEHbl aTOMaMHU BOJOPO/A.
IIpenesibHbIe  YIJIeBOAOPO/BI, HAChILIEHHbIE YIJIEBOAOPOABI, JKHPHbIE
YIJIEBOAOPOAbI, NAPA(UHbI, AJTKAHBI — CHHOHHMBI.

O6mast popmyna ankaHoB: C,Hauiz; TIIE N — okTanoBoE uncno ot 0 10 .

I'omoutornveckui psax D'omosiormyeckuit paa
aJIKAaHOB PaauKaIOB

CH; wmetan -CH; wmerun
C,Hs »otan - C,Hs »o1un
CsHs npoman -CH;  mponun
CsH,, Oytan -CsHy  Oytun
CsH;» nenrtan -CsH;, mnenrtun
C¢Hy4 Texkcan - CeH; rexcun
C,Hs renran - C;Hs remrun
Cngg OKTaH - C8H17 OKTUJI
CoHyy HoHan -CoHy HOHHN
CioH» nexan - CioHa1  menmn
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Homenkaarypa. Jlis Ha3BaHuUS TpeeNbHBIX YTIAEBOAOPOJIOB MPUMEHSIOT B
OCHOBHOM CHCTEMAaTHYECKyI0 M paIlMOHAIbHYI0O HOMEHKJIATyphl. Ha3BaHus mepBBIX
YETBIPEX WICHOB T'OMOJIOTHYECKOTO psijia METaHa TPUBHAIBHBIC: METaH, dTaH, MPOIIaH,
Oyran. HaumHas ¢ msATOrO Ha3BaHUS OOpa3OBaHBI OT TPEUYECKUX UHUCITUTEIHHBIX C
nob6asieHueM cydpdukca —aun (3TUM TMOJUYEPKUBACTCS CXOJICTBO BCEX IMIPEACIIbHBIX
YIJEBOIOPOAOB C pOJOHAYAIBHHUKOM JTOTO psiia — MeTaHoMm). HasBanus mo
CHCTEMaTUYECKO HOMEHKIIATYPEe COCTABIISIOT CIIEIYIOIINM 00pa3oMm:
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1.B  dopmyne  monekynsl — ajgKaHa H;C—CH—CH,—CH—CH,—CH;
BBEIOMPAIOT | |
[JIaBHYIO LENb — CaMYIO JUIMHHYIO. CH; CH,—CH,—CHjs



12 3 4 3aMECTUTENb (panukan). Ecnu

H;C—CH—CH,—CH—CH,—CHjs 3aMECTHUTENIE HECKOJIBKO, TO MOCTYHAOT
| 5| 6 7 Tak, 4YTOOBl IU(PHI, yKa3bIBAIOLIUE HUX
CH; CH,—CH,—CHj; MOJI0KEHHE, ObLIH HAUMEHBIIIMMHU.
2.3aTeM 3Ty LENb HYMEPYIOT C TOrO 3amMecTUTeNU MePEeUUCsoT Mo andaBuTy

KOHIIa, K KOTOPOMY OJIM)KE PacCIOIOKEH

3.YrieBogopoa Ha3bIBAIOT B TAaKOM MOPSAKE: BHadajle YyKas3blBatoT (Ludpoil)
MECTO PaCIOJIOKEHUSI 3aMECTUTEISI, 3aTeM Ha3bIBAIOT 3TOT 3aMECTUTENb (pajukal), a B
KOHIIE J00aBISAIOT Ha3BaHWE TJIaBHOW (caMod MJIMHHOM) 1enu. Takum oOpaszowm,
YTJIEBOJOPOI MOXKET ObITh Ha3BaH: 2-METUI-4-3THIITENTaH (HO HE 6-MEeTUI-4-3TUIITEITaH).

Ecnu B ri1aBHOM LIenM COAEPIKUTCS HECKOJIBKO OJMHAKOBBIX 3aMECTUTEIIEU, TO UX
YHUCIIO 0003HAYAIOT TPEYECKUM YHCIUTEIbHBIM, KOTOPOE CTaBAT MEpe]l Ha3BaHHEM JTUX
3amectureneid. llpucraBku nam-, Tpu-, TeTpa- U T.A. HE BIMUSIOT Ha ajadaBUTHOE
PacIIOIOKEHHUE 3aMECTUTENCH B Ha3BaHUH.

XapaxkTepucTuKa MeTaHa

1. Haxoxnenue B nmpupoae. OOpa3yercss Ipy THUEHUH OPraHUYECKUX BEILECTB,
MOATOMY BCTpeyaeTcss OH Ha OoJjioTax (OOJIOTHBIM ra3), B miaxTax (pyJAHUYHBIA Ta3),
BXOJIUT B COCTaB MPUPOAHOTO rasa (10 98%) 1 NomyTHBIX ra3o0B.

2. ®uzuyeckue cBoiicTBa. ['a3z O6e3 11BeTa U 3amaxa, si/I0BUT, Jierye Bo3ayxa B 1,8
pasa; MaJopacTBOPUM B BOJIE.

3. Ctpoenne MoJieKyJabl. Mosiekyna MeTana uMmeet popmy terpasapa. Terpasap —
ATO MHUPaMHJA, B OCHOBAHUHM KOTOPOU JIEKUT PaBHOCTOPOHHUM TPEYTOJIbHUK. B meHTpe
TeTpa’pa HAXOAUTCS aTOM YIJIEPOJla, a BCE €ro YEThIPE BAJEHTHOCTH HAIpPaBJIEHBI K
BEpIIMHAM TeTpa’Apa. PU3NYECKUMH METOJaMH HUCCIEIOBAHUS YCTAHOBJIEHO, 4YTO
BAJIEHTHBIE yIIIbI paBHBI 109°28,

CH, - H i
H:C:H H-C-H
MOJIEKYJIsIpHast i i
dbopmyna
. AIEKTPOHHAS CTPYKTYypHas
(KaueCTBEHHHBIH, (bopmya dbopmya
KOJIMYECTBEHHBIN PMY PMY
(koBasIeHTHAas (mopsiiok
COCTaB);
MOJISIPHAs CBSI3b); COCMHEHUS
aTOMOB B
MOJIEKYJIE).

4. XyMH4YecKHe CBONMCTBA.

1) l'oput B Bo3ayxe roryb0BaThIM IJIaMEHEM, IIPH STOM BBIACIISETCS YHEPTHS
okoiio 39 M/x Ha Im*. C Bo31yXOM 00pa3yeTr B3pbIBOOIIACHBIE CMECH MPU OOBEMHBIX
KOHLEHTpausax ot 5 10 15 %. Touka 3amep3anus —184°C (mpu HOpMaIbHOM JIaBJIEHUN).
CH4 + 202 = COz + 2H20


http://ru.wikipedia.org/wiki/%D0%94%D0%B6%D0%BE%D1%83%D0%BB%D1%8C

CH4 + Cl, — CH;+ HCI 2) Bcrymaer ¢ rajoreHaMu B peakiuu
CH;Cl + Cl, — CH,Cl,+ HCI 3aMElIeHUs, KOTOpble  MIPOXOASAT MO
CH,Cl, + Cl, — CHCl;+ HCI CBOOOJIHO paJlKaIbHOMY MEXaHU3MY
CHCI; + Cl, — CCl4+ HCI


http://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D1%8B

3) Briie 1400 °C paznaraercs 1o peaxiuu: 2CH; — CH, + 3H;

4) Oxkucnsiercsa 10 MypaBbuHOW KuUcJOTHI mipu 150-200 °C u paBnenun 30-90 atm. no
LEMHOMY PaJUKAIbHOMY MEXAHU3MY: CH,+ 3[0] - HCOOH +
H,O

5. Illonyuenme.
1) B naboparopuu moiyyaroT HarpeBaHueM O€3BOJHOTO T'MJIPOKCHJIA HATPUS C JEASHOU
YKCYCHOM KHUCIOTOM. 2NaOH + CH;COOH —
N32C03 + CH4
2) Bo3MOKHO TTOJTyueHHE MEeTaHa CIIJIaBJICHUEM alleTara HaTpusl C TUIPOKCHUJIOM HATpHS.

CH3COON3 + NaOH — CH4T + N32C03

6. I[Ipumenenue: ra3000pa3HOE TOIIMBO; PA3JIOKEHUE METaHA HCIOJB3YIOT IS
MOJy4YeHUsS Ta30BOM CaXW, alleTWICHa, BOJOPOJia; WCIOIL3YIOT [JIs TOJy4YCHUS
dbopmaiabaeTruaa, CHHTE3-raza, XJ0pPOIPOU3BOIHBIX.

IIpakTu4eckue 3aHATHS
— HE NPEAYCMOTPEHBI

3amaHus I CaMOCTOSAATEILHOT0 BHINIOJIHEHUS
— HE MPEyCMOTPEHO.

dopmMa KOHTPOJISI CAMOCTOSITEJIbHOM padoThI:
— HE MPEyCMOTPEHO.

BOHPOC])I AJIA CAMOKOHTPOJIA IO TEME:

1. Omnpenenenue, odmast popmyJsia, FOMOJIOTMUYECKUN PSAJT aTTKAHOB.

2. [IpuponHslii ra3, ero COCTas.

3. Cpenu mnepeduciieHHbIX (OpMys HaIUTE TOMOJOTH METaHa, Ha30BUTE WX,
15t ogHoro u3 Hux Hanumute uzomepol: CHa; CeHii; CeHe; CsHs; CsHio; C/His; CeHia.

4. CocraBbTe COKpAIIEHHBIE CTPYKTYpHBIC (OPMYJIBI U MOJANMIIUTE HA3BAHUS
BCEX M30MEPOB IenTaHa.

5. CKONIbKO JUTPOB M KUJIOrpamMMoB okcuaa yriaepona (IV) momyuurcs mpu
CrOpaHUU 5 MOJIb OKTaHa?

6. CocraBbTe ypaBHEHUS peaKlUid, IPU TOMOIIH KOTOPBIX MOKHO OCYIIECTBUTH

cnenyromue npespanienus: C — CHy— CH;Cl— C,Hs— C,H;Cl.
Tema: «HemnpenenapHble yriIeBOIOPOIBI — AIKCHBI, AJIKHHBI, AJTKaTUCHBD).

OcHOBHBIE TOHATHS M TEPMHUHDbLI MO0 TEME: HCIPCACIIbHBIC YITICBOAOPO/HLI,
AJIKCHBI, ANCHBbI, AJIKWHbI, KPATHBIC CBA3U, ITPUBUIIO MapKOBHI/IKOBa.

Il.1aH u3y4eHus TeMbl.

1. OOGmue cBeieHUs 0 HEMPEACIBHBIX YTIIEBOIOPOIax (M30MEPHI U TOMOJIOTH).
2. ®usnyeckue CBOMCTBA HEMPEEIbHBIX YIJIEBOIOPOI0B.

3.  XuUMHUYECKHE CBOMCTBA HEMPEAECIbHBIX YIIIEBOJOPOJIOB.


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
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%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%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_(%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)
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

Kpartkoe u3inoxeHue TeopeTuH4eCKUX BOIPOCOB.
OOmme cBeAeHHMs 0 HellpeaeJbHbBIX YIJIEBOAOPOAAX (M30Mepbl M TOMOJIOTH)
HenpeneiabHbie yrijieBoaopoabl - 3TO YIVIEBOAOPOABI, COAEpKAIIUE KpPaTHbBIC
CBSI3U B YITIEPOJHOM CKEJIETE MOJIECKYJIBIL.
KpaTHbIMH Ha3bIBaIOTCS ABOMHBIE U TPOWHBIE CBA3H.
K HenpenenpHBIM yTIIEBOIOPOJAM OTHOCSATCSA AJKEHBI, AJTKWHBI, AJIKAJUEHBI U
JIPYTHE YIIIEBOJOPOABI C KPATHBIMU CBS35IMUA B MOJIEKYJIE.

Knacc: AJIKEHBI AJKUHBI AJKagueHbl
O6mas popmyna:  C,Hy, CuHana CoHono

Tunsl cBsA3M: Opna nBoiinas (-m-) cBsizb  OjHA TpoWHAs CBS3b JIBe nBONHBIE
(-m-) cBsA3M

[Tpumepsr CH,=CH, »5TeH (3TujeH) CH=CH »>tun (aueruieH)
CH,=C=CH,nponaauen

IOMOJIOTOB: CH,=CH—CH; nponiex CH=C-CH; nponux CH,=C=CH—

CH; 6yranuen-1,3
CH,=CH—CH,—CH; CH=C—CH,—CHj;
OyTeH-1 OyTuH-1

Bunabl nuzomepun

CrpykrypHas: IIpocTpancTrBeHHas Me:xkiaccoBasi
WU30MEpHST  YTIIEPOJHOTO (reomeTpuueckas WIn (HampuMep: aJKeHbl U
CKeJIeTa, U30MEPUS LMC-TPAHC; JJISI aJKEHOB UKJIOAJIKaHBI WIn
MOJIOKEHHST 3aMECTUTENS Y aJIKaJIUCHOB). AJIKUHBI U aJKaJNueH
WJIM KPaTHOM CBSI3H.
IIpumep 1. U3omepsl coctaBa C,Hs. 1) 0yren-1 CH,=CH—CH,—CHj;2) 2-
METUJIIPOTIEH;

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

4) METUJIIIUKIIONPOIIaH ; 5)

UKJIO0YTaH.

BemectBa 1 u 2, a Takke 4 1 S - ©30MepbI YIJIEPOJAHOTO CKeJeTa; BemecTa 1 u 3 -
M30MEPHI MMOJIOKEHUS IBOMHOM CBsA3M; BelecTBa 3a U 30 - UC-TpaHC U30MEPHI; BEIIECTBA
1,2 ,3 c ogHO# CTOPOHBI U BellecTBa 4 U 5 ¢ APYroil CTOPOHBI - MEXKKIIACCOBBIE N30MEPBI.

IIpumep 2. Hekotopsie nzomepsl coctaBa CsHs: 1) mentun-1 CH=C—CH,—CH,—
CHs;
2) nentuH-2 CH;—C=C—CH,—CHs; 3) 3-metunOyTuH-1;
4) nenraauen-1,2 CH,=C=CH—CH,—CH;; 5) nentamuen-1,3 CH,=CH—CH=CH
6) nenraauen-1,4 CH,=CH—CH,—CH=CH,; 7) 2-metunbyranuen-1,3

BemectBa 1 u 3, a Takxke 5 u 7 - ©30MepbI YIJIEPOJAHOTO CKEJETa; BemecTsa 1 u 2 -
M30MEPBHI MOJI0KEHUST TPOMHOM CBsI3U; BemecTBa 4, 5 1 6 - U30MePhI MOJIOKEHUS IBOMHBIX



cBs3el; BemlecTBa 1, 2 u 3 ¢ ogHOM cTOpOHBI U BenlecTBa 4, 5, 6 U 7 ¢ Apyro CTOPOHBHI -
MEKKJIaCCOBBIE U30MEPHI.
JIsi aJIKEHOB LUC-TPAHC M30MEPHI €CTh TOJIBKO B TOM CIIy4ae, €CJIM KaxIbli U3

JIBYX aTOMOB YIJIEPO/ia, CBSI3aHHBIX IBOWHOW CBSI3bIO, UMEET JIBA PA3HBIX 3aMECTUTENS, HO
IIPU 3TOM JIBa U3 3TUX YETHIPEX 3aMECTUTEINICH OJMHAKOBBI.
AJITOPUTM COCTABJIEHUS] HA3BAHUII HelpelebHbIX YIJI€BOI0PO10B
1) Haitaute rnaBHyO yIiepoaHyIO 1ETb:

a) TO camasi JUIMHHAs 1IeTlh aTOMOB YTJIEPO/JIa;

0) KpaTHBIEC CBSI3M 00s13aTEIILHO JOJDKHBI OBITH B TJIABHOM IIETIH;

2) IlponymepyiiTe aTOMBbI yriiepojia B TJIABHOM IIEMU C TOrO KOHIIA, K KOTOPOMY OJIMkKe
KpaTHasi CBA3b.

3) Ykaxutre HOMEp aroMa yriepoja B TJIaBHOW LENH, Y KOTOPOrO €CTh 3aMECTUTENb U

JlaiTe Ha3BaHHWE 3aMECTUTENI0. ECIM 3aMecTHUTele HECKOJIBKO, PACIIOJIOXKUTE HX IO
andasuty. [lepen Ha3BaHUEM OJMHAKOBBIX 3aMECTUTENICH YKOXKHTE HOMEpPa BCEX aTOMOB
yriiepoaa, ¢ KOTOPbIMU OHM CBSI3aHbI, U HWCIOJB3YWTE YMHOXAIOIINE MPUCTABKHU (IU-,
TpH-, TETpa-).
4) Hanumwure Ha3BaHHWE TJIaBHOM 1enu ¢ cyPpdukcoMm, OMpeAesIOnUM CTElEHb
HACBHIIIIEHHOCTH YIJIEBOAOPOAA: Il HENpPEACNbHBIX C JBOMHOM CBS3bIO -€H, C JBYMS
JNIBOMHBIMU CBSI3IMU -IUEH, C TPOWHOM CBS3BIO -MH;, 3aT€M YKAKUTE HOMEpP aromMa
yriiepoa, mocjie KOTOPOTO CTOUT KpaTHas! CBA3b.

du3nveckre CBOMCTBA HelnpeaeJdbHbIX YIJIeBOA0POA0B

AJIKECHOB AJIKMHOB aJIKaJHeHOB
HU3LINE aJIKEHBI - Ta3bl, HOYTH 0e3 HU3IIUE AJIKAHBI - Oyrtanuen-1,3 - ras,
3amnaxa ¢ yBeJIM4eHUEM OeclLBETHbIE ra3bl HEMHOTO  CJICYIOIINE YJICHBI
MOJIEKYJISIPHOM MAacChl TEMIIEpAaTypa PacTBOPUMBIE B BOJIE C TOMOJIOTMYECKOT0
KUIIEHUs BO3pPACTaeT, TEMIIEpAaTypa  IUITHOCTHIO MEHbIIE | psiaa - OECIBETHBIE
KUIIEHHUs HEPA3BETBIEHHBIX AJKEHOB I/CM’; C YBEINYEHHEM KUJKOCTH C
00JIbIIE TEMIIEPATYPbl KUITEHUS MOJIEKYJISIPHOM MacCChl IIJIOTHOCTBIO
Pa3BETBIICHHBIX U30MEPOB, TEMIIEPATYpa KUIIEHUS Mmenbire 1 r/em’
TEMIIEpATypa KUIIEHUS LIHC- BO3pACTAET, TEMIIEpATypa
U30MEpOB OO0JIbIIIE TEMITEPATYPhI KHUIEHUSI HEPa3BETBICHHBIX
KUIICHHS TPAHC-U30MEPOB, IKUHOB OOJIbIIIE
MaJIOpPaCTBOPUMBI B BOJIE, TEMIIEpaTypbl KUIICHUS
IUJIOTHOCTD JKUJIKUX QJIKEHOB Pa3BETBIICHHBIX U30MEPOB.

MenbLIe 1 r/em’.
XuMHYeCcKHe CBOMCTBA HenpeaelbHbIX YIJIeBOA0POA0B
XuMHYECKHEe CBOMCTBA AJIKEHOB: AJIKEHbI 3HAUUTEIILHO 00JI€€ AaKTUBHBI, YEM
QJIKaHbI, U3-3a HAJUYMUA B UX MOJIEKYJIaX HE OUYEHb POYHBIX TT-CBS3EH.
1) Ilpucoennuenue (c pazpsiBom n-cBsizu) CH,=CH—CH; + HCl = CH;—CHCl—

a) THIPUPOBaHNE: CH;

CHzZCHz + H2 — CH3—CH3 2-XHOpHpOHaH
3TaH [Ipucoenvuuenrue MoieKyI

0) ruaporajioreHupoBaHue: raJIor€HOBOJIOPOIOB MPOTEKAET 10

npaBuiay MapKoBHUKOBA: €CJIM Y aTOMOB



yIJaepoJa, CTOSIUX IPU JBOMHOW CBSI3H,

pa3HOe KOJMYECTBO aTOMOB BOJIOPO/Ia, TO

HOBBIM aTOM BOJOpPOJa UAET K TOMY

YIJIEPOJHOMY aTOMY, Y KOTOPOTro OOJbIIe

aTOMOBBOJIOPO/IA, T. €. K OoJiee

TUAPOTEHU3UPOBAHHOMY .

B) rajioreHupoOBaHue:

CH2=CH2 + BI'Z — BI'CHz—CHzBI’
1,2-mubpomMaTan

') TUApaTaIUs:

CHQZCH2 + HQO — CH3—CH20H

STaHOJI
2) Iloammepu3anus:
nCH,=CH, — (—CHz—CHz—)n

XuMHYecKHre CBOMCTBA AJIKMHOB
1)I'opennue:
2C2H2 + 502 —> 4C02 + 2H20

B »aroii peakuuu Temreparypa
miaMmeHu MoxxeT pocturats 3000 C°.
2)IIpucoenunenue (TIpoTekaeT B JBE
CTauu: C Pa3pblBOM OJHOW, a 3aTeM U
JIPYroM TT-CBSA3M):
a) THAPUpPOBaHUE:
CH = CH—) CHQZCH2 — CH3—CH3

STUH ATEH 3TaH

0) raJ1oreHMpoBaHue:
CH =CH ®2 CHBr = CHBr %2 CHBr,—
CHBI’z
B) THApPOrajoreHMpoBaHue (mepBas
cTaaus):
CH =CH + HCl — CH,= CHCI

XHMHUYECKHe CBOMCTBA AJIKAIUEHOB:

MTOJIUATUIICH
3)O0ecuuBeunBanue OpPOMHOII BOABI H
pacTBopa IepMaHraHara Kajaus -
KAQYeCTBCHHBIC PEAKIIMM HA aJKEHbl: U
pacTBOpa IepMaHraHaTa Kajaus
CHzZCH—CHg + HCI — CH3—CHC1—
CH;

2-XJ10pnponaxH
CH,=CH, + [O] + H,O0 -HO—CH,- CH,-
OH
STUJICHTIIUKOI
b
4)I'openue
C2H4 + 302 = 2C02 + 2H20

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

aleTalbIeru]
(YKCYCHBIH aJibJIeTu/)
3)TpuMepu3anusi:
3C2H2 — C6H6

0eH3o1
4)3amenienue (i1 QIKUHOB C TPOUHOM
CBA3BIO IIOCJIE MIEPBOrO aTOMa YIiepoa):
2HC = C- CH; +tAg,0 —2AgC = C—
CHs+ H,O
ALETUIICHH]T

cepebpa
4)KayecTBeHHbIE peaKIIUM HA AJIKHHBI:
oOeclBeurBaHre OPOMHOM BOJIBI (CM.
peakiuio 2-0) ¥ pacTBOpa nepMaHraHaTa
KaJusi; 00pa3oBaHUe OCajKa alleTUICHUIa
cepebpa (cM. peakiuio 4.

I)FOPCHI/IC: C4H6 + 1102 —>8C02 + 6H20

2)IIpucoenunenue:

a) THAPUPOBaHME:
CH,=CH—CH=CH, s,

0) rajiloreHMpoBaHue:

CH,=CH— CH=CH, 22"

CHCH=CH-CH,
CHsCH-CH=CIL

CH.Br—CH=CH-CILBr
CH.Br—CHEr—CH=CIL

>+ CHy—CH,—CH>,—CH,

=, CH,Br—CHBr—CHBr—CH,B



OTH peakiuu TPOTEKAIOT, HampuMep, TMpU OOECIBEYMBAHMM OPOMHOW  BOJBI
(kauecTBeHHAas] peaKIus ).

3)Honumepusanus (MCIOJIb3YETCS [pH IPOH3BOICTBE CHHTETHIECKHAX Kay4yKOB):
nCH,=CH—CH=CH, —(—CH,—CH=CH—CH,—),
Oytanuen-1,3 noyinOyTaaueH
(6yTameHOBBINM KaydyK)
nCHy=C-CH=CH, = (—CH2—<|3=CH—CH2—)W

ZHs CHsz
2-metunoyTtaaueH-1,3 HOJIMU30IIPEH
(u30mpeH) (M30IPEHOBBIN KaydyK)

Takoit xe coctaB - (CsHs), - uMeeT W NPUPOIHBIN TOJMMEp - HATypajbHBIM
Kay4yK.
1) AJKaaueHbl, KaK aJIKEHbI M aJIKWHBI, 00€CIIBEYUBAIOT IIOMUMO OPOMHOM BOJIBI U
pacTBOp NEpMaHraHata Kajiusl.

IIpakT4eckue 3aHATHS

— HE IIPEAYCMOTPEHO

3anaHus I CAMOCTOATEIbHOI0 BHINOJTHEHHS:
— HE TIPEAYCMOTPEHO.

dopMa KOHTPOJISI CAMOCTOSITEJIbHOM padoThI:
— HE MPEeyCMOTPEHO.
Bonpocs! AJ151 CAMOKOHTPOJIS 10 TeMe:
Onpenenenue, odmiast opmysa, TOMOJIOTHUECKUN Psii JUEHOBBIX YTIIEBOIOPOAOB.
Omnpenenenue, oOuas Gopmyia, rOMOJIOTHUECKHUH Pl aTKEHOB.
Omnpenenenue, oOmas Gopmysia, TOMOJIOTHYECKUI Psi/i ATKUHOB.
CKOJIBKO JIUTPOB BO3/yXa nMotpedyeTcs st cxuranus S0 j1. nmpomnuieHa (H.y.)?

=

Tema: «ApeHbl, XapakTepUCTUKa OEH30J1a%.

OcCHOBHbBIC TOHATHS M TEPMHMHBI MO TeMe: ApPOMATUYECKUE YTIIEBOIOPOIbI,
npaBuia 3aMelleHHs] B OCH30JbHOM fJIpe, 3aMECTUTENId NEPBOro pojaa, 3aMECTUTETU
BTOPOT'0 pPoJa.

Il.1aH U3y4YeHUus TeMbl.

1. OOmue cBeneHUus 00 ApOMATHUYECKUX YTIIEBOIOPOIAX.

2. IlpaBuia 3amernieHusi B OEH30JIbHOM SIIpE.

3. Xapakrtepucrtuka OeH3o7a.

Kpartkoe n3noxenune TeopeTu4ecKHX BONPOCOB.
OO0mue cBegeHns 00 ApOMATHYECKUX YIJIE€BOJ0POAAX
ApoMaTHYeCKMMH YIJeBOAOPOAaMH (apeHamMM) Ha3bIBAIOTCS BELIECTBA, B
MOJIEKYJIaX KOTOPBIX COJEPXKHUTCS OJHO WIM HECKOJBKO OEH30JBHBIX KOJIEL —
IUKJIMYECKUX TPy aTOMOB YIJIEpoJia C 0OCOOBIM XapaKTEPOM CBSI3EH.



O6mas dopmyma apenoB: C,Ha.c . B Monekysne mpocreiimero apena - 0eH3oa
(CsHs) m-cBsi3u 00pa3yroT enuHYIO JIEJTOKATM30BAHHYIO COMPSDKCHHYIO (apOMATHYECKYIO)
CUCTEMY T-CBSA3CH.

CTtpoeHre MOJIEKYJIBl IPOCTEHIIIETO apeHa - O€H30J1a - MOXET OBITh TIEPeIaHO
CTPYKTYPHBIMH (DOPMYJIaMH Pa3TUIHBIX THIIOB:
CH

X 0 O 0O-C

c
H30oMepbI M TOMOJIOTH

r
0

OcH30I1
M CH;
O METHUJIOEH30

71 (Toyou)
JI iZH5 H:C CHs

CHQ—CH3 \©/ HEC CHB
O 5tunbenson CHs 13 1,4-
1,2- ) TMETUIOCH30JT
r JIMMETHI6eH3071 MMETHIOEH30 (napa-xcumnon)
(opmo-xcunom) 1 (mema-
u KCI/IJ’IOJI)
3 /CH3 CHg 3
(Coih—Cy - FaC CH?
y H3C Chs CH,—CH;
CH.
HpOHHH6eHH30H ormn36 1,2,4-tpu- | -MeTHI-2- CH,—CH]-MeTwn-4-
3071 €H30JII) M’CT’HH6 erzog 2THIOEH30m  l-mermi-3-  OTHIOEH30M

STUIIOEH30JT
M30MEDpBHl

OcCHOBOI1 Ha3BaHUS 3aMEUIEHHOIO IIPOM3BOAHOIO OEH30JIa SBISETCS CIOBO
"0enzon". ATOMBI B OEH30JIbHOM KOJIbIIE HYMEPYIOTCS, HadyMHas OT CTapllero
3aMmecTuTels K miagmemy. [pumep:

I-metun-2-3tunden3oi, a He 1-3Tun-2-mMetunoeH3oi1. Ecim 3aMecTuTean OguHAKOBEI, TO
HYMEPALMIO TPOBOJAT MO camMoMy KpaTkoMy mnyTu. [lpumep: 1,3-numerundenzon, a He
1,5-muMeTHuI0EH30I.

[IpucraBku opmo-, mema-, napa- (OT TPEYECKOTr0 OPTOC - MPSIMOMA, META - TIOCJIE,
yepes, MEXIy, lapa - HpOTHB, BO3Jie, MMMO) B Ha3BaHMSIX OpPraHUYECKHUX BEIIECTB
(COKpalleHHO: 0-, M-, n-) UCIOJNb3YIOTCS AJI YKa3aHHsI B3aUMHOI'O PAacIOJIOXKEHUS JBYX
3aMecTuTeNiel B OEH30JbHOM KOJIbIIE.

IIpaBunia 3aMenieHusi B 0€H30JIbHOM siApe



Ecau B O€EH30JIbHOM SIApE YK€ €CTh KaKOW-IM0O 3aMeCTUTENlb, TO BTOPOU
3aMECTHUTEIb 3aHUMAET OIPEACIEHHOE IOJIOKEHUE, 3aBUCSIIEE OT XapakKTepa IMEepBOTo
3aMECTHUTEJIS:

3amecTurtenu nepsoro poga (Br-; I-; CHs-; -F; -OH; —NH,; Cl-) cmemaror
AJIEKTPOHHYIO MIOTHOCTh B CTOPOHY OEH30JBHOIO KOJbLA M HANpaBIISIOT BBOJMMBIN
3aMECTHUTEIb B OPTO- U Mapa- MOJIOKEHUS.

3amecTturTesnu BToporo poaa (-NO,; -SOsH; -CN; -CHO; -COR; -COOR;
-COOH) cMemarmT 3JIEKTPOHHYIO TUIOTHOCTh OT OCH30JIbHOTO KOJIbIIa W HAMPABJISIOT
BBOJIMMBIN 3aMECTUTENH B META — MTOJIOKEHHE.

XapakrTepucrtuka 0eH3071a

du3znyeckue cBoiicTBa 0eH30/1a: OeclBeTHAs HEPACTBOPUMAs B BOJE KHUIKOCTh
CO CBOEOOpa3HbIM 3amaxom, TemmepaTypa MiaBieHus 5,4°C, TemmepaTypa KUIICHHS
80,1°C, mnotHOCTH 0,88 r/cM’. TTapsl 6€H3051a STOBUTHI.

Crtpoenue MosieKyJibl 0€H30/1a: 110 COBPEUEHHBIM NPEICTABICHUSAM BCE IIECTh
aTOMOB YIJIEPO/IAa B MOJIEKYJI€ OEH30/1a HAXOAATCA B SP -THOPHIHOM COCTOSHUM. Kax b
aToM yriepojaa oOpa3yeT S -CBSI3U C ABYMsI APYTMMH aTOMaMH yriepoJa U OJHUM aTOMOM
BOJOPO/A, JIeXKAIIHe B OAHOW IJIOCKOCTH. BalleHTHBIE yIJbl MEXIYy TpPEMS S -CBS3SIMU
paBHbl 120°. Takum oOpa3oM, Bce HIECTh aTOMOB YIJIEPOJA JIEKAT B OAHOW IUIOCKOCTH,
o0Opasysi MpaBWIBHBIN IIECTUYTOJBHUK (S -CKeJIET MOJeKyJbl OeHzosa). Kaxnapiii atom
yriepojia MMeeT OJIHy HeruOpuau3zoBaHHylo p-opoutanb. lllects Takux opOuTanei
pacrnoJiararoTcs NeprneHIuKyJIIpHO TUIOCKOMY S -CKEJIETY U MapajuiebHO APYT APYTY (CM.
puc. a). Bce miectb 37€KTPOHOB B3aMMOJICUCTBYIOT MEXAY CO00i, 00pa3ys p -CBsI3H, HE
JIOKAJIM30BaHHBIE B Mapbl KaK MPU OOpa30BaHUM JBOMHBIX CBs3el, a OOBEIMHEHHBIC B
eANHOE p -2lekTpoHHOE obnako. Takum oOpa3om, B MolieKyje OeH3oma
OCYILECTBISIETCS] KpyroBoe compsbkenue. Hanbomnpiias p -37€KTpOHHAs MJIOTHOCTH B 3TOM
COIPSDKEHHOM CUCTEME pacrojaraeTcsl HaJl U MOJ IJIOCKOCThIO s -ckeneTa (cM. puc. 0). B
pe3yJibTaTe BCE CBS3HM MEXKIY aToMaMH yriepoaa B O€H30J€ BHIPOBHEHBI U UMEIOT JUIUHY
0,139 Hm. DT1a BenuuuHa SABISIETCS MPOMEXYTOUYHOM MEXKIY JUIMHOM OJNMHAPHOW CBS3HU B
ankanax (0,154 uM) u nnuHOM nBOMHOW cBs3u B ankeHax (0,133 uMm). PaBHonEeHHOCTH
CBSA3€l MpUHATO H300paxaTb KpPYKKOM BHYTpM wLHKIa (cM. puc. B). Kpyrosoe
COMpsDKEHUE JaeT BbIMIphIMl B 3Heprur 150 k/Dk/mMonb. DTa BelIMYMHA COCTABIISIET
HHEPTUI0 COMPSKEHUS — KOJMYECTBO SHEPIrUU, KOTOPOE HYKHO 3aTpaTUTh, UYTOObI
HapYILIUTh aPOMATUYECKYIO CUCTEMY OeH30J1a.
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a) D) B}

XHMMHYECKHE CBONMCTBA:



1) ben3zon He oOecuBedYMBaeT MpU OOBIYHBIX YCIOBUSAX OpPOMHYIO BOJY M PacTBOP
MepMaHraHara Kajausl.

2) N'openue (momHOE): HAa BO3ayXe OCH30JI TOPUT CHIIBHO KOMITAIIUM TUTAMEHEM U3-32a
HETOJIHOTO CTOPaHMsL. 2C¢Hg + 150, —+12CO, + 6H,0O

3) 3amenieHue: FeB
) ) Ce¢Hs + Br; %CGHs—Br + HBr (cmech opmo- u napa-n3oMepoB)
a)raJlorTeHUPOBaHUE:

iSO CeHs—NO, + H,O (cmece opmo- u napa-

0) nutpoBanue: CeHe + HONO,
HM30MEPOB)

2) [Ipucoenunenue:
a) TUIPUPOBAHUE!
£ M1
—
+ 3H2 —



ClH

0) H Ch rajoreHUupPOBaHHUE:
crer  Cl
+
Ce¢Ho + 3Cl, —= H ol
“r

IHonyuyenue 0eH3ouia:
1. Beinenenue u3 NpupoAHBIX HCTOYHUKOB.

i Pt

4 £ Pt
2. ApOMaTI/I?)a]_II/IH He(bTI/I: C6H12 Z3H2 + C6H6 5 C6H14 Z4H2 + C6H6

Car
3. TpuMepu3anus ankuHoB (TabopaTopHsIii croco6): 3C,H, ~7 - CeHe
IIpumenenue 0en3oia: ben3zon CsHe ncnonb3yercss kKak UCXOAHBIN MPOAYKT IS
MOJIYYEHHS] Pa3IMYHbIX apOMAaTUYECKUX COEAMHEHUH — HUTPOOEH30I51a, XJIOpOeH30Ia,
aHWIMHA, eHoa, CTUPOIA U T.J., TPUMEHSEMBIX B TIPOU3BOCTBE JIEKAPCTB, IJIACTMACC,
KpacuTene, siIOXUMUKAaTOB U MHOTHUX APYTHX OPTaHUYECKUX BEIIECTB.

Fanpon H HeeRTHIHTEL KpacuTenn
u 1 1 1
5 r —".l—‘ﬁ'.l
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IIpakTH4yeckoe 3aHsITHE
Ne 11 OsHakomyieHHME C KOJUIEKIIMEH o00pa3ioB HePTH U MPOAYKTOB €&
nepepadoTku. O3HAKOMIIEHHE C KOJUIEKIIMEH KaydyKoB M 00pa3liaMu U3IeTTui U3 PE3UHBI.

3anaHus I CAMOCTOATEIbHOI0 BLINOJTHEHHS:
— HE IPEyCMOTPEHO.

®opMa KOHTPOJIA CAMOCTOATEILHOU PA0OTHI:
— HE TIPETyCMOTPEHO.

Bomnpocs! AJ151 CAMOKOHTPOJIS 110 TeMe:
CocraBbTe ypaBHEHUSI PEAKIUA TMPU TMOMOIIU, KOTOPHIX MOXHO OCYIIECTBUTH
cnenytomue npespamenua: Ca CO; — CaO — CaC, — C,H, — CsHs — C¢Hs-CH;

Tema 2.3. Kuciaopoacoaep:kaimue OpranHn4ecKue coeTuHeHust



OcHOBHbIC NOHATHA M TEPMHHBbI IO TeMe: CIUPTHI, OJHOATOMHBIE CIIMPTHI,
JIByXaTOMHBIE CIUPTHI, TPEXAaTOMHBIE CIOHUPTHL, (PEHOJBI, OJHOATOMHBIC (PEHOJBI,
JByXaTOMHbIE (PEHOJIbI, TpEXaTOMHbIE (DEHONBI, ANBJAETHIbI, KETOHBI, KapOOHOBBIE
KHUCJIOTHI.

Ili1an M3y4eHus TeMbl.
Krnaccudukarus KHCIOpoacoaepKalifux OpraHuIecKuX COCTMHCHU.
OOGmue cBeIeHUs O CIIUpTax.
OGmue cBeneHus o ¢peHonax.
OO0m1ue cBenenus 00 alpaeruaax 1 KeToHax.
OO6mue cBeieHns 0 KapOOHOBBIX KUCIIOTaX.

Nk =

KpaTtkoe u3inoxeHnune TeopeTu4ecKuX BONMPOCOB.
Kanaccuduxanus KHCI0POACOAEPKAINNX OPraHNYECKUX COeIMHEHU I
B opranuyeckoil XMMHUM CYIIECTBYIOT TPU BaKHEUIIME (YHKIIMOHAIBHBIE TPYIIIIHI,
BKJTIOYAIOIINE aTOMbI KUCIOPOJa: THAPOKCIIbHAS, KAPOOHWIbHAS U KAPOOKCUIbHAS.
[TocneaHIOI0 MOXKHO pacCMaTpUBaTh KaKk cOUYETaHUE JBYX MpeAblaynuX. B 3aBucumoctu
OT TOr0, C KAKUMHU aTOMaMH WJIU T'PYIIaMHd aTOMOB CBSI3aHbI JJaHHbIC (PYHKIIMOHAJIbHBIC
IPYIIIbI, KUCIOPOJCOACPKAIINE BEIIECTBA JENATCS HAa CIUPTHI, (PEHOJIBI, allbJICTHUIBI,
KETOHBI U KApOOHOBBIE KUCIIOTHI.
Oo61mme cBeleHU 0 CIMPTAX

CnupTbl — 3TO IPOU3BOJHBIE YIJIEBOJIOPOJIOB, B MOJIEKYJIE KOTOPBIX OAUH WU
HECKOJIBKO aTOMOB BOJOPOJa 3aMENIEHbI Ha THIPOKCUIIBHYIO TPYIIITY.

O6mast popmyna ciupToB, TakuM 06pazom, R-OH.

Knaccndukanus cnupros:
1. Ilo 4ucay THIAPOKCWJIBHBIX TPYyNI B MOJEKyJ€ CHOHUPTHl pa3leNsaioT Ha
0/IHOATOMHBIE, /IBYXaTOMHbIE, TPEeXaTOMHbIE .

HEC—?H—CHE—CHS H,C —CH,—-CH,—CHj HyC—CHy Hz?_?"'_?"'z
I I

OH CH CH OH OH OH ©OH OH
By TaHon-2 EyTanguon-1.4 sTaHamon-1,2 NponaHTpwon-1,2,3
(0AHOATOMHEIA) (0BYXaTOMHBIE CNWATE) (TpexaToMHBIA)

2. Ilo cTpoeHHMIO YIJIEBOJOPOAHOI WeNM COUPTHI pa3ACiSIlOT Ha MNpeAeJbHbIe
(HaCBhIlLIEHHBIE CIUPTHI) U HelpeaeabHbIe:

H4C —CH-CH =—CH, H,C—CH—CH,—CH HO—CH,—-C—CH
|
OH
d-ByTeH-2-an Z2-nponexHon-1 Z2-nponKHon-1
(anNKMNOBEIA CNKMAT) (Nponapriunoseld coMpT)

3. lIo 1noJIO)KEeHMI THUAPOKCWIbHOW TIpPynmbl B IE€OU pa3iuyaloT MNePBUYHbIE,
BTOPUYHbIE M TPETUYHBIE CITUPTHI:



t|:H3 (|3H3 CH, (|3H3
ch—tf—CHz—CHa H,C—CH—CH—CH,  HC—CH—CH,~CH;  HiC—CH—CH,=CH,—CH
'|

OH OH OH
2-WETUNEYTaHON-2 3-neTunfyTaHon-2 2-METUN Gy TaHan-1 3-meTunfyTaHon-1
(TRETHHHEIA CNMPT (BTOPM“HEIR CrMpT) (NEepEMHEIA CrMpT) (NepBUYHEIA CiMpT)

JIns mpenenbHBIX OAHOATOMHBIX CIIMPTOB XapakTephl JABa THUIIA CTPYKTYPHOMU
WU30MEPHH:
1) u3oMepust yriaepogHoro CKejeTa;
2) n3oMepus MOJOKEHUS TUAPOKCUIBHOMN IPYMIIbL.

Coraacno Homenkiaarype UIOITAK:

- B KayecTBE IJIaBHOM LIeNM BHIOMPAIOT Ty, B KOTOPOM COJAEPKUTCS HauOoJbllee
YKCJIO THIPOKCUTPYII U PAJUKAIIOB;

- HyMEpalMI0 LENU HAYMHAIOT C TOrO0 KOHIA, OJIMXKE K KOTOPOMY HaXOAMUTCA
CTapIlMil 3aMecTUTENb — B HateM ciaydae OH-rpynma;

- Ha3BaHME CIIUPTA CTPOUTCA OT HAa3BaHUs COOTBETCTBYIOLIETO AJIKAHA, C KOTOPBIM
CBsi3aHa TUApoKcurpymnmna. UtoObl Moka3aTb, YTO COEAMHEHHE OTHOCHUTCS K KIIaccy
CIHUPTOB J100aBIISIETCS OKOHYaHHE —O0JI;

- T.K. CIIUPTaM XapakTEepHa H30MEPUS IIOJOKEHUS THAPOKCUIPYIIIBI, TO OHA
o0o3HayaeTcst uupoii;

-eClIi B MOJIEKYJIE HECKOJIbKO THAPOKCUIPYMI, TO HMX 4YHUCJIO 00O03Hadaercs
IpPEYECKUMH NPHUCTABKaMH (IU-, TpU-) DTa MPUCTaBKA CTaBUTCS Mepe]; OKOHYaHUEM —OJl
M (POl MOKa3bIBAETCS UX PACIIONIOKEHUE.

Hanpumep, criuptel cocraBa CsHyOH nmeror cieayroniee CTpoeHHe U Ha3BaHUs 10
HoMmeHkiarype MIOITAK.
1) coenuHeHuUs: C HOPMAJIBLHOM LIETBIO

4 3 2 1 4 3 2 1
CH3-CH,-CH,-CH,-OH CH;- CH2—(|3H—CH3
460ai 1 é-1 a0oaiié-2 OH

2) COeIMHEHUS C PA3BETBICHHOMN IIETHIO
1

3 2§H3 1 2?H3
CH;—CH—CH,-OH CHy—C—OH
3CH;3
2-1 aoc€idiiaiie-1 2-1 aoccidiiaiie-2

OO0wue cBengenus o penosrax

®eHOIbI — OPraHWYECKHE COCJIMHEHMsI apOMATHYECKOrO psijia, B MOJIEKyJax
KOTOPBIX TIHIPOKCHIBHBIC TPYIIBLI CBSA3aHBI C aToOMaMU YIJEpoJa apoOMaTHYECKOTO
KOJIbIIA.

ITo yncny OH-rpynn paznuyaror:
- ogHoaTtoMHbIe (eHobl (apenonnl): dbenos (CsHsOH) u ero romonory;
- IByXaTOMHBbIE (heHOJIBI (APEHINOJIBI): TUIPOXUHOH, MUPOKATEXUH, PE3OPIINH;
- TpEXaTOMHBIE beHoIbI (apeHTpuOIIbI): OUPOTAIIION, dbaopormronuH,
THJIPOKCUTHIPOXWHOH U T. I.  B03MOKHBI 2 THIIA H30MEPHMU:
- U30MepHsl TIOJIOKEHHSI 3aMECTUTENICH B OEH30IbHOM KOJIBLIE;



http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BC%D0%B5%D1%80%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D1%85%D0%B8%D0%BD%D0%BE%D0%BD&action=edit&redlink=1
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
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/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%BA%D0%B0%D1%82%D0%B5%D1%85%D0%B8%D0%BD
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%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%A4%D0%B5%D0%BD%D0%BE%D0%BB
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%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
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%90%D1%80%D0%B5%D0%BD%D1%8B
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

- ©30MepHs OOKOBOM LIENH (CTPOSHUS AIKMILHOTO paguKalia M Yrciia PaJIUKaJIOB).
OO01mue cBeeHud 00 AJNbAErHAAX H KeTOHAX

Anprerusibl M KETOHbI OTHOCATCS K KAPOOHHJIBHBIM  OPraHUYECKUM
COCTMHEHUSIM.
KapOoHUIBEHBIMU COCIMHEHUSIMH HA3bIBAIOT OPraHUYECKHUE BEIIECTBA, B MOJEKYyJax
KOTOPBIX
umeercs rpynmna >C=0 (kapOOHWUIT WM OKCOrPYIIIa).

{?O
R-C

OO6mas dbopmyia KapOOHUIIBHBIX Ny
COeIMHEHUH

B 3aBucumocTtu ot trna 3amecturens X
ATU COCAMHEHUS TMOJpa3/IesatoT Ha: aapaeruanl (X=H );
keTonbl ( X =R, R')

AJbJeruibl -  OpraHUYecKue aTOMOM BOJOpOAA. O6mas
COCIUHEHUS, B MOJIEKYJIaX KOTOPBIX aTOM dopmyna: R—CH=O wm
yriiepoaa KapOOHMIIbLHOMN TPYIIIbI Pe
(kapOOHWIIBHBIN  YTJIEpOA) CBs3aH C R—C R = H, anxkuia, apui

g

OyukumoHanbHas rpynna —CH=0 Ha3bIiBaeTCs anbIeruIHOM.

Ketonbl - OpraHUYeCKue Oo6mmue dbopmynsr: R,C=0, R-CO-

BEILIECTBA, MOJIEKYJIbl KOTOPBIX COJAEpKAT R' unn

KapOOHWJIbHYIO TPYIITY, COCIUHECHHYIO C _

JBYMSI YTJIEBOJOPOJHBIMU PaHKAIaAMHU. R—C—R R, R' = aaxni,

O apui
Ansrgeruasl KeToHEBI
H—(IZ=D CH3—(|3=D CH3—(|3=D CﬁHs'(lj:D
H H CH, CH,
) 0pMATEIEeTH aALTe TAIETer g Alle T0H areTodeHoH
{Me TAHATE ) {3ITAHATE ) {IIp 0ITAHOH) {Me TILI EHILTIET OH )

JIns anpernioB U KETOHOB XapaKTepHA M30MEpHUs YIJIEBOJOPOAHOTO PaJMKaa.
OH MoOXeT WMeTh JMOO HEPa3BETBICHHYIO, JMOO pa3BETBICHHYIO Iiemb. Ha3BaHus
aNbJETUI0B MPOUCXOIAT OT UCTOPUUYECKUX HA3BAHUUA COOTBETCTBYIOIIMX OPraHUYECKHX
KHCJIOT, B KOTOPbIE OHHM IMPEBPAIAIOTCS MPU OKUCIECHUU (MYpPaBbUHBIN albJerujl,
YKCYCHBIN aJIbJIETU/I, MPOMMOHOBBIN albJaeru u 1ip.). [lo Mex1yHapoiHOW HOMEHKIIAType
HA3BaHUS aJbJETUJ0B MPOU3BOAAT OT HA3BAHUM COOTBETCTBYIOIIMX YTJIEBOJOPOJOB C
npubaBieHueM cypdukca -ajb.

OOuue cBegeHnst 0 KapOOHOBBIX KHCJI0TAX
KapOoHoBbIe KHCI0THI - OpraHNYECKHE BEIECTBA, MOJIEKYJIbI KOTO{E)LIX coJeprKaT

-
OJIHY WJIM HECKOJIBKO KapOOKCHIbHBIX Tpynn. KapOokcunpHas rpynmna — ~0-H


http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB

(cokpamenno —COOQOH) - cocTtouT 3 KapOOHWIBHOW TPYIIIBI U CBSI3aHHOM C HE
THJIPOKCUIILHOW TPYIIITHI.

[To uncny kKapOOKCHIBHBIX TPYIIT KapOOHOBBIC KUCIIOTHI JEISTCS Ha
OJTHOOCHOBHBIE, IByXOCHOBHBIE H T.]I.

O6mas popmyna 0THOOCHOBHBIX KapOOoHOBBIX kuciaoT R—COOH. ITpumep
JIBYXOCHOBHOM KHMCIIOTHI - maseneBas kuciaora HOOC—COOH.

I[To Tumy paaukana kKapOOHOBBIE KHCIOTHI ICTIATCS HA MpeebHbIe (Hampumep,
ykcycHas kuciiota CH;COOH), nenpenenbHbie [Hanpumep, akpuiioBas kuciora CH,=CH
—COOH, oneunoras CH;—(CH,);—CH=CH—(CH,)—COOH] u apomatuueckue
(manpumep, 6ensoitnas CqHs- COOH).

N30oMmepb1 1 romosiorn: OTHOOCHOBHBIE TPEACIIbHbIE KAPOOHOBBIE KUCIOTHI R—

COOH sBnsroTCA M30MEpaMHu CJIOXKHBIX 3(PUpoB R_G\[:I—R''(COKpameHHO R'—COOR") c
TEM K€ YHCIIOM aTOMOB YTJIepoa.
Oo6mas popmyaa u rex, u apyrux C,H,,0..

r H-COOH
MeTaHOBas
0 (MypaBbuHas)
CH3-COOH [re00-CH,
METHJIOBBIN 3¢up
pranonad MYpaBbUHOU
o (yxeycnas) KUCJIOTBI
CH;-CH,-COOH H-COO-CH,-CH; CH;-COO-CH;
T nponaxosas STWJIOBBIN 23UP  METUIIOBBINA dHup
(mpornmoHOBast) MYpPaBbUHOU YKCYCHOU
P KHCITOTHI KHCIIOTHI
- CH3(CH2),COOH CHEEH CO0H HCOOCH,CH,CH; CH;COOCH,CH; CH;CH,COOCH;
OyTaHoBas H MPOMMJIOBBIN 3PUpP DTHIOBBIA YPUp METHIOBBIA 3hUp
L (MacisiHas) 2- MYPaBbUHOU YKCYCHOM MMPOMMMOHOBOM
MCETHIPONAHOBAL 6 yorp KHCJIOTHI KHCJIOTHI

M30MEDpBhl

AJITOPUTM COCTABJICHUS HA3BAHUI KapOOHOBBIX KHCJIOT

l. HalinguTe riiaBHyro yriaepoaHyro LENb - 3TO caMasl JJIMHHASA LENb aTOMOB yIJIepo/a,
BKJIIOYAIOLIAs aTOM YTJiepo/ia KapOOKCUIbHOW IPyTIIbI.

2. [IponymepyiiTe atombl yriepoia B TJIABHOW LENH, HAYMHAS C aToOMa yIJIEpPOoJaa
KapOOKCUIIbHOM TPy

3. Ha3zoBute coenHeHre MO ArOPUTMY IS YIJIIEBOIOPOAOB.

4. B koHue Ha3zBanus ponuiure cydduxc "-oB", okoHuanue "-aq4" u cioBo "kucnora'.

IIpakTH4yeckue 3aHATHS:
Ne 12 Xumuueckre CBOMCTBA KUPOB, MHOIOATOMHBIX CITUPTOB.
Ne 13 Xumuueckue cBOCTBa KapOOHOBBIX KUCIIOT

3agaHus I CaMOCTOSITEJIbHOTO BbINIOJTHEHUS:
— HE [IPEyCMOTPEHO.



@®opMa KOHTPOJIA CAMOCTOATEILHOU PA0OTHI:
— HE TPETyCMOTPEHO.

Bomnpocs! AJ151 CAMOKOHTPOJIS 110 TeMe:

1. Onpenenenne, oOmas Qopmysia, TOMOJOTHYECKUN psJi MPEAETbHBIX OJIHOATOMHBIX
CIIUPTOB.

2. Onpenenenue, o01ast opmMyiia, FOMOJIOTUYECKUN Psifl AJIbIETHIOB.

3. Onpenenenne, obmas ¢hopmylia, TOMOJOTHUYECKUN PsJl, MPEIETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT.

4. CoctaBbTe CTPYKTYypHBIE (DOPMYIIBI JJIsi BCEX OJIHOATOMHBIX CIUPTOB, MOJIEKYJISpHAs
dbopmyna kotopeix CsH;;OH. Ilognummure nx Ha3BaHUs.

5. Hanmumure cTpykTypHBIE (OPMYIIBI COSTMHEHUN 110 MX Ha3BAHUSAM: 2 — METHIT —3—
STUITENTAHOMI -1;
3 — MeTua — 4 — 3TWIrenTaHon -1; TeTpaxyiopMeTaH; 2,3 — TMMETWINECHTEH ; TEKCHUH - 3;

UKJIO0YyTaH;
2,3 — ITMMETUIIICHTaH ; T'€KCaH.

Tema 2.4. A3oTcoaepskaniue OpraHuyeckue coeJMHeHus

Tema: «AMUHBI. AMUHOKHUCJIOTBD.



OcHOBHBIE TOHATHS H TEPMHUHBI MO0 TEéMe: aMHUHBI, IICPBHUYHBIC AMHUHBI,
BTOPHUYHEIC dMHHBI, TPCTUYHBIC dAMHHBI, AMHMHOKHMCJIOTHI, ((MI/IJ'IJ'ICPOBCKI/IC»
AMHMHOKHCJIOTBI, 3aMCHHUMBIC aMHWHOKHCJIOTBI, HC3aMCHHUMBIC aMHWHOKHMCJIOTHI.

Ilnan u3y4yeHus TeMbI.
1. OO1mue cBeaeHus 00 aMUHAaX.
2. XapakTepHUCTHKa aHWJINHA.
3. OOmmue cBeaeHus 00 aMUHOKHCIIOTaX.
4. XapaKTepuCTHKa IITUIMHA.

KpaTtkoe u3noxeHnue TeopeTH4eCKUX BONPOCOB.
OO0mue cBegeHus: 00 aMHHAX
AMI/’IHBI — OPraHruvdcCKUucC COCAMHCHUA, ABJIAIOIMUCCA IIPOU3BOJHBIMHU dAMMUAKA, B
MOJICKYJIC KOTOPOI'0O OJHH, JBa WK TPHU aTOMa BOJOPOJd 3aMCIICHBI Ha YIJICBOJOPOJIHBLIC

paarKaJibI.

[Io umciny 3aMemIEHHBIX aTOMOB aToMa BOJOpOJA U3 TPEX) U TPeTHYHbIE
BOJIOPOZA pa3iIMyaloT COOTBETCTBEHHO (3aMenIeHsl TpU aTOMa BOJIOPOJA U3 TPEX)
nepBUYHbIe, (3aMEIIEH OJIWH AaToM AMUHBI.

BOJOPO/ia), BTOPUYHbIE (3aMEUICHBI JIBA

Homenknarypa: K Ha3BaHHUIO
OpPraHMYECKUX OCTATKOB, CBS3aHHBIX C
a30TOM, J00aBISIOT CIOBO «aMUH» MpHU

3TOM TPYIIIbI YIIOMUHAIOT B

andasutHoMm mopsiake: CH;NHC;H; —  Ilepsuunblii  Bropuuynbiii  TperudHblit

MeTnjnponuiaamun, CH;N(CqHs), — aMuH aMUH aMUH

MeTnwaaupennaamMun. Jlng  BeICHIMX N, N, N

AMHMHOB Ha3BaHHME COCTABIIACTCS, B3SB Rr”f "H Rv”f H g \”""Ra
3a OCHOBY YTIIEBOIOPO, H R? R?

NpuOaBJICHUEM TMPUCTABKU «aMHUHO»,
«IUAMUHO»,  «TPUAMHUHO»,  yKa3bIBas
YUCIIOBOM MHIEKC aToMa yriepoja:

? 3CY\/CH3

NH, 2.
aAMUHONEHMAH

JIsi HEeKOTOpbIX aMHHOB HCHOJB3YIOTCS TpuBUalbHble Ha3BaHusa: CHsNH, —
aHWIHMH (CHCTEMaTUYeCKOe Ha3BaHuEe — (HEHHUIIAMUH).

CTpykTypHasi nzomepus
- yanepoonozo ckenema, naunHasi ¢ C4HoNH,:


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B8%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%B4%D0%B8%D1%84%D0%B5%D0%BD%D0%B8%D0%BB%D0%B0%D0%BC%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
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%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/w/index.php?title=%D0%9C%D0%B5%D1%82%D0%B8%D0%BB%D0%BF%D1%80%D0%BE%D0%BF%D0%B8%D0%BB%D0%B0%D0%BC%D0%B8%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
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%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
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%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
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_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://commons.wikimedia.org/wiki/File:Primary-amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:Secondary-amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:Amine-2D-general.png?uselang=ru
http://commons.wikimedia.org/wiki/File:2-amino-pentane.png?uselang=ru

CH;-CH,-CH;-CH2-NH, CH3-CH-CHz-NHz CH3

CHs CH3—(I:—NH1
ByragamMun- 1 2-Metunop omaHaMHH- | CH;
(H-CYTHIAMHE ) (H200YTHIAMEH ] 2-heTHNNp 0NaHAMEE -1

(mpem-OYTHIAMEHE )
- nonoxcenun amunozpynnst, Haunnas ¢ C;H;NH,:

CH3-CH;-CH2-NH2 CHs- (;H -CHj3

NHa
[Tponamammn- 1 [Tponamammn- 2
(H-IpPOIHIAMHH) (H3O0OpOIHIAMEH )

- uzomepus AMUHOZPYNNbL, CBSI3aHHASI C U3MEHEHHEM CTENEHHM 3aMEIEHHOCTH aTOMOB
BOJIOPO/JIa MIPU a30Te, T.€. MEXKy TUIIaMU aMUHOB:

H H H CH H.C CH
EI’?I"; EI’?I"; 3 3 xplq,f 3
CH,CH,CH, CH,CH, CH,
[IponunaMuH MeTHnaTHIAMHH TpumMeTHIAMMH

fHepausy Helld aMUH) femopuy el aMun)  (MpemuyH el aamun )

IIpocTpancTBeHHas U30Mepus
Bo3moxHa ontuyeckas nzomepusi, HaunHas ¢ CsHoNH,:

SEDEATI0

XapakTepucTHKA aHUJIMHA

du3nyecKkue CBOWCTBA M (PU3MOJIOTHYECKOe AeHCTBHMe: MPEJICTaBIseT coO0M
OECLIBETHYI0 MACJISTHUCTYIO KMJIKOCTh C XapaKTEpPHbIM 3allaXOM, HEMHOI'O TSXKEJEE BOJIbI
U IUIOXO B HEW PAcTBOPUM, XOPOULIO PACTBOPSAETCS B OPraHMYECKUX pacTBoputeisx. Ha
BO3/IyXe OBICTPO OKHUCISETCS U MPUOOPETAET KPACHO-OYpyI0 OKpacky. AnoBuT, cnocoOeH
BCAChIBAThCAd CKBO3b KOXXY B KpPOBb W HapyliaTh (DYHKIHMH TeMOIJIOOMHA, YTO MOYKET
MPUBECTU K JETAIbHOMY Hcxony. CUMNITOMaMH OTpaBIEHUS KPOBH aMUHOM SIBJISIOTCS
MOCMHEHUE KOHYHMKOB TajblleB, HOca, TIy0, OJBIIIKA, Vy4YallleHHbIE JbIXaHUE U
cepauebuenue, Mmoreps co3HaHus. B ciiyyae momajaHuss aMyMHa Ha HE3allMIIEHHBIE
Y4aCTKHU KOXH HE0OXOAUMO OBICTPO M aKKypaTHO, HE YBEJIUYMBAsl IUIOLIAAb MOPAKEHUS,
OYKMCTUTH I[IOPAKECHHBIM YYacTOK KOXHM Barod, CMOYEHHOM B cnupre. B ciydae
OTpaBJICHUS BBIBECTH IMOCTPAJABILIETO HA CBEKUI BO3AyX, 00OpAaTUTHCS K Bpayy.

Ctpoenue MosieKyJibl: JJi1 aHUITMHA XapaKTePHbI CBOMCTBA OEH30JILHOTO KOJIbIIA
— IEVCTBUE aMUHOTPYMIIHI HA OEH30JIBHOE KOJIBIO MPUBOJIUT K YBEITHUCHUIO
MOABUYKHOCTH BOJIOPO/IA B KOJIBIIO MPUBOJUT K YBEIUYEHUIO MOJIBU)KHOCTH BOAOPOAA B


https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n221_1.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n221_3.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n221_4.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n222.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n225.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n224.gif?attredirects=0

OpTO- M TMapa- MOJOXKEHUSAX: C OJIHOU
CTOPOHBI, OCH30JbHOE KOJIBIIO OCJIa0IsIeT
OCHOBHBIE CBOMCTBAa AMHMHOTPYIIBI 10
CpaBHEHMIO C anu(paTUUYECKUMU aMHUHaAMU
u Jaxe ¢ ammuakoMm. C Ipyrov CTOpPOHBI,
MO/ BJIMSTHUEM aMUHOTPYMIbI OEH30JIbHOE
KOJBIIO CTAHOBHUTCS 0o0Jiee aKTHBHBIM B
peaKIusax 3aMeleHus, 4eM OeH301I.
XnMHYeCKHe CBOMCTBA:

1) AHUIUH C BOJIOM HE pearupyer U He U3MEHSIET OKpacKy nHaukaropa!!!

2) Jlerko OKHUCIHSIIOTCS JIaXke KMCIOPOJIOM BO3]lyXa. SIBIssACH B YUCTOM BUJE OECIBETHBIM
BEILIECTBAMH, Ha BO3/IyXE OH TEMHET.

3)  DHEpPru4yHO pearupyer ¢ OpPOMHOIA 1He e

BOJIOM c oOpa3zoBaHHEM 2,4,6- Br Br
TpuOpoMaHuiInHa (Oenblii ocagok). OTa * 3Bz — *+ JHEr
peaKiysi MOXET HCIIOJIb30BaThCS IS

Ka4eCTBEHHOIO0 M KOJHMYECTBEHHOTO 2I4I5_TPH5§EMHHH

OIIPpCACIICHUA aHUJINHA!

4) Peakuus ropeHus (IOJHOTO OKUCICHUS) aMUHOB Ha IPUMEPE METUIIAMUHA:
4CH3NH2 + 902 — 4C02 + 10H20 + 2N2

5) CgoiicTBa aMHUHOTPYIIIIBI: CeHsNH, + HClI — [CsHsNH; ]'CI
XJIOPUAPEHUITAMMOHHS

Honyyenue:
1)  BoccraHoBieHue HUTpOcOeIWHEHUN — Peakiinsg 3WHWHA. DTy pPEAKIMIO BIIEPBBIC
ocymectBui H. H. 3unun B 1842 rony. JlelicTByst Ha HUTPOOEH30J CyJIb(PHUIOM aMMOHHUS,
OH MOJTy4HJI AaHUJINH:

C¢HsNO, + 3(NH4),S — C¢HsNH, + 6NH; + 3S + 2H,0
2) BoccTaHOBIEHUE KEIEC30M:
4C6H5N02 + 9Fe + 4H20 — 4C6H5NH2 + 3FC304
3) BoccranoBieHue BOAOPOAOM B MPHUCYTCTBUU KaTajau3aTopa M IIPU  BBICOKOU
TeMIeparype:
C6H5N02 + 3H2 — C6H5NH2 + 2H20

IIpumeHeHMe: MIMPOKO MPUMEHSIOT B KayeCTBE MOJYMPOIYyKTa B MPOU3BOICTBE
KpacuTeseil, B3pbIBUATHIX BEHIECTB M JICKAPCTBEHHBIX CPEACTB (CyJib(paHWIAMHIHBIE
npenaparhl).

OO0uue cBegeHnsi 00 aMMHOKHUCJI0TAX

AMMHOKHCIOTBI (aMUHOKApOOHOBBIC KUCIOThI) — OPraHMYECKHE COCJIMHEHUS, B

MOJIEKYJIE KOTOPBIX OJHOBPEMEHHO COAEPHKATCSH KAPOOKCUIbHBIE U AMUHHBIE TPYTIIIBL.
Knaccudpukanusa aMUHOKHCIOT

«MwiepoBCcKHe» aMHHOKHUCJIAOTBHI:  «MUIIJIEPOBCKUE»  aMUHOKHUCIIOTHI —
0000IlIEHHOE Ha3BaHME AMUHOKHCIOT, TMOJYyYalOUIMXcsl B YCIOBHSX, OJNU3KUX K
skcepumenty Crennm JI. Munnepa 1953 rona. Mwumiep ycTtaHoBui oOpa3oBaHUE



http://ru.wikipedia.org/wiki/1953_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B5%D1%80,_%D0%A1%D1%82%D1%8D%D0%BD%D0%BB%D0%B8_%D0%9B%D0%BB%D0%BE%D0%B9%D0%B4
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D0%B8%D0%BC%D0%B5%D0%BD%D1%82_%D0%9C%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%D0%B0-%D0%AE%D1%80%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%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%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%A0%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F_%D0%97%D0%B8%D0%BD%D0%B8%D0%BD%D0%B0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/img011.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no53-aminy-stroenie-i-svojstva-aminov-predelnogo-rada-anilin-kak-predstavitel-aromaticeskih-aminov/n243.gif?attredirects=0

MHOECTBA PA3JIMYHBbIX AMUHOKHCIJIOT, B TOM YHCJIE: [JUIMH, aJJAHUH, BaJIUH, U30JCHIINH,
JCUIINH, IPOJIUH, CEPUH, TPEOHUH, aClapTaT, LJIyraMar.

H,N - CH - COOH
I
R

CEPOCOOEPHALLME APOMATHHECKMWME
ANNPATUHECKHWE
H,N = CH = COOH

H,N=CH=COODH
. H,N = CH, = COOH =5
CH, @- CH,
1
LuMcTerH FnuuuK DeHunanaHyuH

KWCNLIE HEWTRANBHBIE OCHOBHBIE
H,N - Cl:H = COOH HEN = cHz - COOH H,N - Cl'rH = COOH

?Hz {?th
A
HOOC -:;:E:am"m“ FnuumnH NH, Nuaun

IIo cnocoOHOCTH OPraHU3Ma CHHTE3UPOBATH U3 MpPeIllIeCTBEHHUKOB:
- He3aMeHHMMble (11 OOJBIIMHCTBA JKUBOTHBIX W 4YEJIOBEKAa HE3aMEHHMBIMHU
AMHHOKHUCIIOTAMH SIBIISIOTCS: BaJWH, W30JICUIIMH, JICHIIMH, TPSOHWH, MCTHOHWH, JIM3HH,
dbenunananuy, Tpuntodad, apruHuH, TUCTUJINH);
- 3aMeHuMbIe (JI7151 OOJIBITMHCTBA )KUBOTHBIX U YEJIOBEKA 3aMEHUMBIMU aMUHOKHUCIIOTAMHU
ABJISIIOTCA: LJIMIIMH, alaHWH, OPOJWH, CEPUH, LIMCTEHUH, aclaprar, aclapardH, riayTamar,

JIyTaMUH, TI/I[ZOSI/IH).

HomenkinaTrypa aMHHOKHCJIOT
[lo cucremaTHueckoil HOMEHKJIAType Ha3BaHMUsS AMHUHOKHUCIOT OOpa3yroTcs H3
HA3BaHUU COOTBETCTBYIOLIUX KHCJIOT NMPUOABICEHUEM IMPUCTABKA AMHHO- U yKa3aHUEM
MeCTa pAacMoJOXKEHUSI AaMUHOTPYMIBI [0 OTHOUICHHIO K KapOOKCHJIBHON TpyImie.
Hywmeparusi yriepogHoi Iiemd HauyMHas C aTroMma yriepoaa KapOOKCHUIBHOW TPYIIIBIL.
Hanpumep:

CHS—CHZ—(le—CDOH CHrile —CH;—COOH
NH, NH,
2-aMHHO D YTAHOE ad 3-aMHHO b YTAHOE ad
FHCIOTA KHCIOTA

Yacto ucnonb3yercs Takke JPYyroi crocod MOCTPOSHUs] Ha3BaHU aMHUHOKHCIIOT,
COTJIACHO
KOTOPOMY K TPUBHAIBHOMY HA3BaHUIO KapOOHOBOM KHUCIOTHI JOOABJISETCS MpPUCTaBKa
AMMHO- C yKa3aHUEM IMOJI0KEHUs aMUHOTPYIIbI OyKBOM rpeueckoro andasuta. [lpumep:

o P
CHy—CH;—~CH—COOH CH;—CH—CH;—COOH
NH, NH,
H-AMHHOMACTIAHAYL B-E{MHHOM&CHHH&H

FHCIIOTA FHCIIOTA


http://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%BE%D0%B7%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D0%BE%D0%B2%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%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D1%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%81%D1%82%D0%B5%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%81%D1%82%D0%B8%D0%B4%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%B8%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D1%84%D0%B0%D0%BD
http://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%B8%D0%BB%D0%B0%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B7%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B8%D0%BE%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BE%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BB%D0%B5%D0%B9%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D0%BE%D0%B2%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%81%D0%BF%D0%B0%D1%80%D0%B0%D0%B3%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%BE%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%BE%D0%BB%D0%B5%D0%B9%D1%86%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B0%D0%BD%D0%B8%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B8%D1%86%D0%B8%D0%BD
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no54-aminokisloty-ih-stroenie-izomeria-i-svojstva/3Polymery61.jpg?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no54-aminokisloty-ih-stroenie-izomeria-i-svojstva/n411.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no54-aminokisloty-ih-stroenie-izomeria-i-svojstva/n412.gif?attredirects=0

Ecnu B MOneKyJsie aMMHOKHUCIIOTBI COAEPKUTCS IBE AMUHOTPYIIIIBL, TO B €€ Ha3BAHUU
WCIIOJIB3YETCSl MPUCTABKA AUAMMHO, Tpu rpymmsl NH, — Tpuamuno - u T.40. [pumep:
H,N—CH,—CH—COOH
NH,

2,3 - MIaMMHOIP 0TTaHOE A
EICIIOTA

I/I3OMepI/Iﬂ AMHUHOKUCJIOT

HN3omepus yriiepoaHoro HN3omepus nmonoxenus OHTHYECKHE H30MESL 4 TAHIEHD
cKeJsiera (GyHKUMOHAJIBHBIX W CH
CH;-CH,-CH—COOH rpynmn ! !
| CH;—CH;—CH—COOH
NH, |
2-aiioh N ( (
-aMHHODYTAHOE A . L
2-aMHHOOYTAHOE AT / g H \
KHCITOTA reneTa HOOC \ CO0H
CH, CH;—~CH—CH;~COOH M, . i
CH—C—COOH
S NH,
NH, J-aMMHO bYTAHOE A
2-aMHHO- 2-M eTHIIP 0T1aHOE Al KHCTTOTA
KHCTIOTA

XapakTepucTHKA IJIMIAHA

HaxoxieHnue B mpupojae: BXOJAUT B COCTaB MHOTHUX OCJIKOB W OHOJIOTHYECKU

AKTUBHBIX COCIMHEHHUIA.
du3nyeckue CBOCTBA: OCCIBETHBIC KPUCTAJLIBI, XOPOIIIO PACTBOPUMBIE B BOJIE,

HE PaCTBOPUMBIE B OOJIBIIMHCTBE OPraHUYECKUX PACTBOPUTEINCH.

XumMHnyeckmne CBoMcTBa:

AMUHOKHCIIOTHI aM(OTEpHBbIE OPraHMYECKHE COCIUHEHHUS, NI HUX XapaKTEpPHBI
KUCJIOTHO-OCHOBHBIE CBOMCTBA.

OO0mue cBoicTBa:
1)  BuyrpumonexyispHas HeWTpaim3aiuss — oOpa3yeTcsi OUIOISPHBIA I[BUTTEP-HOH:
Boaabie pacTBOpBI AJIEKTPOIPOBOIHEI. DTH CBOMCTBA OOBSCHSIOTCS TEM, YTO MOJIEKYIIBI
AMUHOKHCJIOT CYIIECTBYIOT B BHUJE BHYTPEHHUX COJIEH, KOTOpbIe 00pa3yroTCs 3a CUeT

IepeHoca MpoToHa OT KapOOKCHiIa K aMHHOTPYTIIE:

; -0 + - + 0
H,N—CH—CZ = HN—CHy € wnn HN—CHCZ

BoaHbie pacTBOpbl aMUHOKHUCIOT UMEIOT HEUTPAIbHYIO, KUCIYIO WM LIEIOYHYIO
Cpely B 3aBUCHMOCTH OT KOJIMYECTBA (PYHKIIMOHAIBHBIX TPYIIII.
2) HoumkoHaeHcanusa — o0Opa3yoTCs MOIUNENTHAbI (OETKH):


https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no54-aminokisloty-ih-stroenie-izomeria-i-svojstva/n414.gif?attredirects=0
https://sites.google.com/site/himulacom/zvonok-na-urok/10-klass---tretij-god-obucenia/urok-no54-aminokisloty-ih-stroenie-izomeria-i-svojstva/n431.gif?attredirects=0

D D

HNCHCDH HNCHCODH HO HNCHCNCHCDDH
H CH 2 H CH
TTIHLIHH anaHHMH [TIMLIMI ANaHHH
(ZHIIeIITH )

[Ipu B3auMoIeiCTBUM IBYX 0-aMUHOKHCIIOT 00pa3yeTcs AMnmenTuaI.
3) Paznoxenme — AmuH + Yriekucnsiii raz:  NH,-CH,-COOH — NH,-CH; + CO,1
CBoiicTBa KapOOKCHJIBHOI rpynnbl (KUCJIOTHOCTD):
1) C ocHoBanussmMu — oOpazytorcs conu: NH,-CH,-COOH + NaOH — NH,-CH,-
COONa + H,O

HaTpHUeBas
COJIb
aMHHOYKCYCHOMU
KHCIIOTBI
2) Co cnupramm — o00pa3yroTCsl CIOXHBIE >(QUpPbl — JETy4yde BellecTBa (peaxius
aTepuduKanun):

NH,-CH,-COOH + CH;0H "“*— NH,-CH,-COOCH; + H,O
3) C ammumakom — oOpa3zyrorcs amunbl: NH,-CH(R)-COOH +H-NH,—NH,-CH(R)-
CONH,+H,0O  CsoiicTBa aMHHOTpPYNIIbI (OCHOBHOCTD):
1) C cHJIbHBIMH KHCJIOTAMHM — COJIM: HOOC-CH,-NH, + HCl — [HOOC-CHoa-
NH;]Cl
WIn HOOC-CH,-NH,*HCI
2) C a30THCTOI KMCJIO0TOM (TTOAO00OHO NMEPBUYHBIM aMHHaM):
NH,-CH(R)-COOH + HNO, — HO-CH(R)-COOH + N1+ H,O
THJIPOKCOKHCIIOTA
KavecTBeHHBIe peakuuu
1) Bce aMUHOKHUCTOTBHI OKHUCISIIOTCST HUHTHAPUHOM C OOpa3oBaHHEM MPOJIYyKTOB CHHE-
dbuoneToBoro 1pera!
2) C wuoHaMM TSKEIbIX METaJIOB O~
AMHUHOKHCJIOTBI o0pasyroT
BHYTPUKOMIUIEKCHBIE coiii. KoMIiekch
menu (1), umeromme rayOOKYyH0 CHHIOHO
OKPACKY, UCTIOIB3YIOTCS M1l OOHAPYKESHHUS
0-aMHHOKHCJIOT.
Oz NH, R
=C "““x e ““*CHf
CHm ,f"'?' \""‘H ,CED

R NH,



Honyyenne: CuHTE3UPYIOT IIIMLKH (TJIMKOKOJ, aMUHOYKCYCHAsI KUCIIOTA )
U3 MOHOXJIOPYKCYCHOM KUCIO0ThI 1 NH3, MOXeT ObITh MOJTyYeH TUAPOIU30M
KEJTATUHBI WK PUOponHa MIENKA.

IIpumenenue:
* JIJIs1 IPUTOTOBIICHUS Oy(hEepHBIX PACTBOPOB;
* 1711 CUHTE3a MENTH/I0B, TUIIITYPOBON U aMUHOTHUIIITYPOBOU KUCIIOT;
* KaK KOMILIEKCOOOpa3yIOIIHil peareHr;
e I TIOJYYEHUs] YJIOOpEeHHH, HUTPATOB IIEJUIIOJIO3bI, KpacuTelel, CepHOM
KHUCJIOTHI;
* 111 TPABJICHUSI METAJUIOB M MOJYITPOBOIHUKOBBIX MAaTEPUAJIOB,;
* KaK OKHCIUTEIb PAaKETHOTO TOIUIMBA, KOMIIOHEHT "HUTpyromeh cmecu" (cC
CEPHOU KUCIIOTOM).

IIpakTH4yeckoe 3aHsITHE - HE MPETYCMOTPEHO.

3aaHus Il CAMOCTOSITEILHOTO BbINIOJIHEHUS
— HE MPELyCMOTPEHO.

®opMa KOHTPOJIS CAMOCTOATEILHOM PA0OThI:
— HE IPEIyCMOTPEHO.

Bonpocs! Aj1s1 CAMOKOHTPOJIA 110 TeMe:
1. Onpenenenue, odmue GopmyJibl, KITacCUPUKALNS AMUHOB.
2. 3aMEHUMBIE U HE3aMEHHUMbIE AMUHOKHCIIOTHI.
3. U300pa3ute CTpYKTypHbIE (OPMYJIBI H30MEPHBIX BEIIECTB, MOJICKYJISIpHAsS
dopmyna kotopsix CsHisN. [Tog popmynamu npuBenute Ha3BaHUS BELIECTB.

Tema: ((HOJII/IMepLI. [InacTmaccel u ux XAPAKTCPHUCTHUKAY.

OcCHOBHBIE IOHATHS U TEPMHUHBI IO TEME: IOJIMMCPBI, MAKPOMOJICKYJIA,
[MOoJIMMCpuU3alusd, ITOJIMKOHACHCAIHUA, MOHOMCPBI, CTPYKTYPHOC 3BCHO, CTCIICHb
MMOoJIMMCpHU3alu, 3JJaCTUYHOCTh, KPUCTAJIUIHOCTD.

Ili1an u3y4yeHus1 Temsbl.
1. OCHOBHBIE TIOHSTHS 110 TEME.
2. CBoliCcTBa MOJUMEPOB.
3. ®u3nyecKue COCTOSTHUSA MOJTMMEPOB.
4. IIpumMeHeHne NOJIMMEPOB.

KpaTtkoe n3inoxxenue TeopeTu4ecKuX BONPOCOB.
OcHOBHBIC IOHATHSA 10 TEMeE
BricokoMouiekyIsipHble coeaqnHeHus, mojauMepbl (BMC) — Bemectsa,
oOnanarone OOJIBIIUM MOJEKYJISApHbIM BeCOM (OT HECKOJBKHX TBICAY JI0
HECKOJBKHUX MUJIJITUOHOB).
K mpupogHsiM BBICOKOMOJEKYISIPHBIM COEIUHEHUsAM (OHOIOIMMepaMm)
OTHOCATCS O€JKHU, HYKJIEHMHOBBIE KHCIOTBI, TOJIUCAXapHUIbI U T. 1.



K cuHTeTHMUECKMM - pa3IMyYHbIE IJIACTMAcChl, CHHTETUYECKHE KaydyKH U
BOJIOKHA. BBICOKOMOJIEKYJISIpHBIE COEAMHEHHS - HPOAYKTBl XHMHUYECKOTO
COeMHEHMs (MOJIMMEPU3alMU WM MOJUKOHACHCAlMK) OOJBIIOr0 KOJWYECTBA
HU3KOMOJIEKYJISIPHBIX COEIMHEHHH (MOHOMEPOB), WIPAOIIMX POJIb OTAECIBHBIX
3BEHbEB B MAaKpOMOJIEKYyJie IOJMMEpa; HpPU HTOM MOHOMEPHI MOTYT OBITh
OJINHAKOBBIMM  (HallpuMep, M3 OTWIEHA - [OJHMATWIIEH) WIA Pa3JIuYHbIMU
(HanmpuMep, OCTaTKH pa3HbIX aMUHOKHUCIIOT B O€JIKax).

MoHoMepbI - HU3KOMOJIEKYJISIPHBIE COEMHEHUS, U3 KOTOPBIX 00pa3yroTcs

ITOJIUMEPBHI.
Hanpuwmep, IIPOIUJIICH CH,=CH-CH; SIBIIAETCS MOHOMEPOM
MTOJIUIIPOIIHIICHA:
n CH, =(|3H — (-CH,- (le—)n
CH; CH;
IpoIIHIEH DoIHIPpOIIHIEHR
(mpomnen)

Ioumepsbl - BHICOKOMOJICKYJISIPHBIE BEIIECTBA, COCTOSIIUE U3 OOJBIINX
MOJIEKYJI IIEMHOTO CTpoeHus, (0T rped. "moau" - MHOTrO, "Mepoc" - 4acTh).

Hanpumep, noausTuiieH, nojiy4aeMblid Py NOJUMEpHU3alliU dTUJICHA:

CH2:CH2: ...-CHQ-CHz-CHz-CHz-CHz-CHQ-CHQ-... NN (-CHz-CHz-)n

MaxkpomoJiekyaa - MoJieKyJia rnoiuMepa (OT rped. "Makpoc" - OOJbIIOH,
JUTUHHBIN ).

MonekynsipHas Macca MaKpOMOJIEKYJI JIOCTUTAET JECATKOB - COTEH ThICAY
(¥ maxe MUJIMOHOB) aTOMHBIX €IUHUIL.

CTpyKTypHOE 3B€HO - TpyIlla aTOMOB, MHOTOKPATHO MOBTOPSIONIASCS B
LIEMTHON MAaKpOMOJIEKYJIE.

...-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-CH,-CHCI-...
MTOJTMBUHUIIXJIOPU/T

B gopmyiie MakpoOMOJIEKYJIbI 3TO 3B€HO OOBIYHO BBIJEISIIOT CKOOKaMu: (-
CH,-CHCl-),

CtpoeHue CTPYKTYpHOTO 3BE€HAa COOTBETCTBYET CTPOCHHIO MCXOJHOIO
MOHOMEpA, TOITOMY €T0 HAa3bIBAIOT TAK’KE MOHOMEPHBIM 3BEHOM.

CreneHb MNOJMMEPHU3ANMM — OTO YHUCIO, TOKA3BIBAIOIIEE, CKOJIBKO
MOJIEKYJI MOHOMEpPA COETMHWIOCHh B MAKPOMOJIEKYITY.
B popmyiie MakpoOMOIEKyIIbI CTENIEHb OTUMEPHU3aAUA 0OBIYHO 0003HAYAETCS
WHJEKCOM "n" 32 CKOOKaMH, BKJITFOYAIOIITUMU B c€0s1 CTPYKTYpHOE (MOHOMEPHOE)
3BeHo: (-CH, — CH»-),

[TonuaTriien

JUIsl CHHTETHYECKHX TIOJIMMEPOB, Kak Mpasuiio, n = 10°-10*; a camble qinHHBIE N3
M3BECTHBIX NPUPOIHBIX MakpoMoseKkya—/IHK (monuHykiaeoTua0B)—UME0T
CTelneHp nmoauMepusanuu n ~ 10°-10".

MouJiekyJIspHasi Macca MaKpOMOJIEKYJbl CBsSI3aHA CO  CTENEHBIO
[OJIMMEPU3aLUU COOTHOLICHUEM: M(maxkpomoJiekyJisl) = M(3BeHa) ® n, rae
n - CTENEHb NoJMMEpu3auuv; M - OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca;
MOACTPOYHBIN UHAECKC I B 0003HAYEHUU OTHOCUTEILHOW MOJICKYJISIPHOU Macchl M,
B XMMHH MOJUMEPOB OOBIYHO HE UCTIOJIb3YETCHI.
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JIns moimMmepa, COCTOSAIIET0 M3 MHOYKECTBA MAaKpOMOJIEKYJ, MOHSTHE
MOJIEKYJISIPHAsI Macca U CTENEeHb MMOJUMEpPU3ald UMEIOT HECKOJIBKO HHOM CMBICI.
Jleno B TOM, 4TO KOrjja B XOJ€ peakuuu oOpaszyercsi MOJUMEp, TO B KaXKIYIO
MAaKpOMOJIEKYJIy BXOJUT HE CTPOTO MOCTOSIHHOE YHUCJIO MOJIEKYJ MOHOMEpa. JTO
3aBUCHUT OT TOr'0, B KAKOM MOMEHT IIPEKPATUTCS POCT MOIMMEpHOU 1enu. [loatomy
B OJIHMX MaKpPOMOJIEKYJIaX MOHOMEPHBIX 3B€HbEB OOJIbINIE, 4 B JPYTUX - MEHBIIIE.
To ecTh, 00pa3yloTCsi MaKpOMOJIEKYJIbl C Pa3HON CTENEHBIO MOJUMEPHU3ALNU U,
COOTBETCTBEHHO, C pa3HOW MOJIEKYJIIpHOM Maccoi (Tak  Ha3bIBaeMble
nosuMmepromosiorn).  CrnegoBaTelbHO,  MOJEKYJSIpHAas Macca M CTENeHb
MOJIMMEPU3AINU TOJIUMEPA SBJISIFOTCS CPEIHUMH BeIUYMHaMu: M, (moiumMepa) =
M(3BeHa) * ng,

CaoiicTBa MOJIUMEPOB

HauGomnpime oTinyurs NoJIuMepoB OT HU3KOMOJIEKYJISIPHBIX COCIMHEHUN U
BEILIECTB HEMOJIEKYJISIPHOTO CTPOEHHUS MPOSBISIIOTCS B MEXAHUYECKUX CBOMCTBAX,
B [IOBEJICHUH PACTBOPOB M B HEKOTOPBIX XUMUUYECKUX CBOMCTBAX.

Oco0ble MexaHMYECKHE CBOIICTBA:

3JIACTUYHOCTb - CIOCOOHOCTh K BBICOKMM OOpaTUMBIM JedopMaiiusM Mpu

OTHOCHUTENFHO HEOOJBIION HArpy3Ke (KayuyKn);

Majasg XpPYNKOCTh CTEKJIOOOpa3HbIX W  KPUCTAIUIMYECKUX  MOJIUMEPOB

(mmacTMacchbl, OPraHMYeCcKoe CTEKIIO);

CIIOCOOHOCTh MAaKpPOMOJIEKYJI K OpPHUEHTAlWW O] JCHCTBUEM HaIPaBIECHHOTO

MEXaHUYECKOTO TOJIsl (MCTIOJIb3YETCSs MPU U3TOTOBJIEHUH BOJIOKOH U IUICHOK).
Oco0eHHOCTH PACTBOPOB MOJIMMEPOB:

BBICOKAsI BSI3KOCTh PacTBOpa MPH MaJIOi KOHIICHTPAIIMH MOJIUMEDPA;

pPacTBOPEHHE MOJTUMEPA MPOUCXOIUT Yepe3 CTATUI0 HAOyXaHHUS.
Oco0ble xXuMn4YecKHne CBOMCTBA:

CIIOCOOHOCTh PE3KO H3MEHATh CBOM (PU3MKO-MEXaHUYECKHME CBOMCTBA O]

JICCTBMEM MaJIbIX KOJMYECTB pearcHTa (ByJKaHU3allKs KayuyKa, JyOrIeHre KOX

U T.IL.).

Oco0Oble CBOWMCTBA IIOMMEPOB OOBSACHSIOTCS HE TOJIBKO OOJIBIION
MOJIEKYJISIPHOI Maccoil, HO U T€M, UTO MaKpOMOJEKYJIbl UMEIOT LIETHOE CTPOCHUE
1 00JIaJIat0T YHUKAJIBHBIM JIJIs1 HEKUBOUW MPUPOBI CBOMCTBOM - THOKOCTHIO.

duznvecKue COCTOAHNS MOJTUMEPOB

B 3aBUCHUMOCTH OT CTPOEHHUS W BHEIIHUX YCJIOBHUI MOJUMEPHI MOTYT
HaxXOJUThCS B aMOP(PHOM WIIM KPUCTATUTMIECKOM COCTOSHUSIX.

AMopdHoe COCTOSIHUE nojiuMepa  XapakTepHU3yeTcs OTCYTCTBUEM
YHOPSIIOYEHHOCTH B PACIION0KEHUN MAKPOMOJIEKY L.

Kpucraimnueckoe COCTOSIHUE BO3MOXHO JMIIb ISl CTEPEOPETYIISPHBIX
noiuMepoB. IIpyyeM OHO 3HAUUTENIBHO OTJIMYAETCA OT YHOPSAOYEHHOTO
KPUCTAJLTUYECKOTO COCTOSIHUS HU3KOMOJIEKYJISPHBIX BEILIECTB. Hns
KPUCTATMYECKUX MOJIUMEPOB XapaKTepHa JIMIIb YAaCTUYHAs YMOPSJ0YEHHOCTh
MAaKpOMOJIEKYJI, T.K. MPOLIECCY KPUCTAIUIU3AIMU TMPEMSITCTBYET JJIUHHOLEITHOE
CTPOEHUE MAKPOMOJIEKYI.

[Tonq KpUCTANIMYHOCTBHK) TOJUMEPOB TMOHUMAIOT  YIOPSAOUYECHHOE
PaCIONIOKEHUE HEKOTOPBIX  OTJEIbHBIX YYAaCTKOB IIEMHBIX MakpoMmoJiekyda. B
KPUCTAJUIMYECKOM TOJIMMEpPE BCErjla HMMEIOTCS aMOp(HbIE 00JacTH U MOKHO
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TOBOPUTH JIMIIb O CTENEHU €ro KPUCTATIMYHOCTH. CTENeHb KPUCTALNIMYHOCTH
MOXET MEHSATHCS Y OJHOTO M TOTO K€ IMOJIMMEpPA B 3aBUCHMOCTH OT BHEIIHUX
ycinoBuii. Hampumep, mpu pacTshKeHWH TOJMMEPHOro o0pasia MpOUCXOJUT
B3aMMHasl OpPUEHTAIUS MAaKPOMOJEKYJ, CIIOCOOCTBYIOIIAS WX YHOPSIOUYCHHOMY
MapajuieIbHOMY PacIoI0KEeHUIO, U KPUCTAJUNIMYHOCTh MOJMMEpPa BO3pacTaeT. ITo
CBOMCTBO MOJMMEPOB HMCHOJIB3YETCS MPHU BBITSIKKE BOJOKOH JIA MPUIAHUS UM

MOBBIIEHHOM ITPOYHOCTH.
NPOYMHOCTb (xrimm’)

i L ml
| = i
| g /
é :
E
Ll s §
KamonL —— 8
TIGAMITHAEN E ™
MonexynspHan Macca
3ABMCHMOCTE CBOWCTE OT KPHCTANNMWYHOCTH CTAPEHMWE NONMWMEFOB
A A
| v "
E *qﬁ/jﬂ?oi/ g \ \“\n n
= z HPoYHog
3 \ A7 - A 0
] , 8
. -nﬂa
~SqacTHoeT: S Pavmocr,
» ——
Kpucmannu4Hocims Bpems oceelaHuUR

IIpumenenue noIuMepoB

bnaronaps MEXaHUYECKOM MPOYHOCTH, 3JIACTUYHOCTH,
AJIEKTPOU3OJISALMOHHBIM U IPYTUM CBOMCTBAM W3AEIUS U3 MTOJIUMEPOB MPUMEHSIOT
B Pa3IMYHBIX OTPACISAX IPOMBIIIJIEHHOCTH W B ObITy. (OCHOBHBIC THIIBI
MOJMMEPHBIX MaTEpUAIOB — IIJIACTUYECKUE MACChI, PE3UHBI, BOJOKHA, JaKH,
KpacKH, KJEH, HOHOOOMEHHBIE CMOJIBl. B TeXHHMKe mOoJMMEphl HAIUIM HIHPOKOE
MPUMEHEHUE B  KauyeCTBE  DBJIECKTPOUZOJSIIIMOHHBIX W  KOHCTPYKIIMOHHBIX
MarepuaioB. [lomumepsl —xopolue 3MeKTPOU30JISITOPBI, ITUPOKO UCIOIB3YIOTCS B
MPOU3BOJICTBE PA3HOOOPA3HBIX MO KOHCTPYKIMH W HA3HAYCHUIO DJICKTPUYECKUX
KOHJICHCAaTOPOB, MPOBOJIOB, KaOenel, CUHTETUYECKUE TMOJUMEPHl HCMOIb3YIOT
aub0 B YHMCTOM BHJE, JUOO B COYETAaHUU C JPYTMMHU MaTepualaMu
(HAMOJIHUTEJISIMU, KpAacUTENSAMHU, CTAaOMIM3aTOpaMu U T.I.), MPUJAOIMIUMU UM
cnenuduyeckre cBoiicTBa. Tak, Hampumep, coueras (QpeHoIPpopMalIbIACTUIHYIO
CMOJIY C XJIOMYaTOOYMa)KHOM TKaHBIO MOJYYarOT TEKCTOJIUT, CO CTEKIOBOJIOKHOM
— CTEKJIOIIACT, ¢ OyMaroi — reTHHaKc.

Ha ocHoBe monMMEpoB  MOJy4YeHBI  MaTepuaibl,  OO0JadarolIne
MTOJTYIIPOBOJHUKOBBIMU M MAarHUTHBIMH CBOMCTBAMH. 3HAYCHHE OHMOIOIMMEPOB
ONpeesieTcss TeM, YTO OHM COCTABJISIIOT OCHOBY BCEX JKMBBIX OpPraHH3MOB U
Y4acCTBYIOT MPAKTUYECKHU BO BCEX MPOIIECCAX )KUZHENESITEIbHOCTH.
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IIpakTHyeckoe 3aHsATHE

Ne 14 Pacrio3HaBaHue miacTMacc U BOJIOKOH.

Ne 15 PemieHue 5>KCNEpPUMEHTAIBHBIX 3aJad  Ha
OPraHUYECKUX COEIUHECHUM.

3aganus 11 CAMOCTOSITEIbHOTO BbINOJTHEHHUS
— HE [IPENYCMOTPEHO.

@®opMa KOHTPOJISI CAMOCTOSATEILHON padoThI:
— HE TIPeAyCMOTPEHO.

UJCHTU(PUKALINIO
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KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

JACTUTLIAHBI

Texymui KOHTPOJIb

IlepevyeHb TOUEK
PYOEKHOI0 KOHTPOJISI

OxBar TeM

dopMa KOHTPOJIA

dopmupoBanue
yMeHus paboTaTh ¢
MEPUOIUYECKON
cucremon /1. U.
Menngeneena

Tema 1.2. Ilepunoanueckuit
3aKOH M MIEpUoaruYecKas
CHCTeMa XMMHUUYECKUX
anemenToB [[.1. MeHnpaeneeBa

MpakTuyeckas padora
No 1

3HaKOMCTBO CO
CBOWCTBAMU U
criocobamu
MPUTOTOBJICHUS
CyCIIEH3UH U IMYJIbCUH,
a’p030JIeH, rejen

Tema 1.3. Ctpoenue BeniecTna

MpaKkTU4ecKas padora
No2

YMeHue roToBUTH
pacTBOp C 3alaHHOM

Tema 1.4. Bona. PacTBopbl.

npakTuyeckas padora

. DIIEKTPOTUTHYECKAS
MOJISIPHOU No3
. JUCCOLUAIUS
KOHIIEHTpaImein
OTpaboTKa HAaBHIKOB MpakTU4eckas padora
COCTaBJICHUSA Ne4
. Tema 1.5. Knaccudukanus
ypaBHEHUH . MpaKkTU4ecKas padora
. HEOPTaHWYECKUX COCTUHEHUN U
XUMUYECKUX PEAKLUN B . Ne5
UX CBOWCTB
MOJIEKYJIIPHOM H npakTuyeckas padora
MOHHOM BHJIAX. Neb

IIpoBenenue peakuuu,
MPOTEKAIOIIUNX C
Pa3HOM CKOPOCTHIO,
paccMOTpEHUE NPU
KaKHX YCIIOBUSX
CKOPOCTh XUMHUUYECKHUX
pEaAKLIHMI U3MEHSIETCS.

Tema 1.6. Xumuueckue peakiuu

MpaKkTU4ecKas padora
Ne7

dopMUpOBaHUE 3HAHUS
0 MOJIyYCHUH,
coOupanuu,
pacrno3HaBaHKE Ta30B U
MX CBOMCTBAX.

Tema 1.7. Metamibel u
HEMETAJUIBI

npakTHueckas pabota
Ne8
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3akpernieHue

HABBIKOB COCTaBJICHUA

YpaBHEHUM
XUMUYECKUX peaKui

npakTuyeckas padora

Ne9

YMeHHe COCTaBIATh
MOJEH MOJIEKYJI
PAa3IMYHOM CII0KHOCTH

Tema 2.1. OcHOBHBIE ITOHSTHUS
OpraHUYeCKON XUMUHU U TEOPUH
CTPOCHHE OPTraHUYECKUX
COeIMHEHUN

npakTuyeckas padora
NelO

3HAKOMCTBO C
oOpazuamu He(TH,
Kay4qyKOB M PE3WH,
U3ACIUIMH U3 HUX

Tema 2.2. YrneBogopoasl U Ux
MPUPOIHBIE UCTOYHUKHU

npakTuyeckas padora
Nell

dopmupoBaHue
yMeHust paboTaTh B
XUMHUYECKOU
nabopatopuu

3HAKOMCTBO C
BaKHEUIIIMMHU
XUMHYECKUMHU
CBOMCTBaMH
KapOOHOBBIX KHCIIOT,
TJIFOKO3bI, CaXapo3bl U

Tema 2.3. Kucnopon
coJieprKalliie OPraHuveCcKre
COCTMHEHUS

MpakTuyecKas padora
Nel2

MpakTUyecKas padora
Nel3

KpaxMmasa
dopmMupoBaHue
npakTuyeckas padora
yMeHUs paboTaTh B Noe 14
XUMHAYECKOU -
nabopaTtopuu Tema 2.4. A3oTcoaepxaiinue
OTpaboTKa HaBBIKOB OpraHUYeCKUE COeAUHEHUS
. npakTH4ecKas padbora
AKCTICPUMEHTAILHON Ne 15
paboThI -
JuddepeHunpoBaHHbI 1124 g hepeHInPOBAHHBIN
U 3a4eT B 3a4eT

IIpoMeKyTOYHBIN KOHTPOJIb 10 JAMCHUIVIHHE

IlepeyeHb TeOpeTHYECKUX 3aTAHUM:
1. 3akoHuUTE MpPEAJIOKEHUE:

OTHollIeHHE MOJISIPHOTO 00beMa ra3000pa3HOro BEIIECTBA K €ro 00beMy — 3TO ...
2. Moab — 3710 ...

1) gmciio yacTuil, cogepIKamuxcs B 1 T JIF000ro BelecTBa;
2) 1/12 wacth Macchl uzotona yriepoga °C;
3) emuHuUIAa U3MEPEHUS (PU3NUECKON BETUIHHBI — KOJIMYECTBA BEIECTBA;

62




4) 4uciao MOJEKyJ, coaepxKammxces B 22,4 1 raza npyu HOpMaJIbHBIX YCIOBUSIX (H.Y.).

3. XUMHYECKHUM DJIEMEHT — 3TO ...
1) pa3HOBHUJIHOCTH aTOMOB;
2) TUI BEIIECTBA;
3) Kjacc MOJIEKYJ;
4) TO K€, YTO M MPOCTOE BEIIECTBO.

4. MonspHas macca kuciopoaa O, coctapiseT (I/MOJIb)
1) 8 2)16; 3)32; 4)48.

5. OpnuHakoBbIE KOJIMYECTBA BEIIECTBa (B MOJIb) Pa3IMYHBIX BEHIECTB HMEIOT
OJIMHAKOBYIO:

1) maccy;

2) obbewm;

3) 4YHUCHO CTPYKTYPHBIX €IUHUIL;

4) 9KCII0 aTOMOB.

6. XUMHYECKHM DJIEMEHT — 3TO ...
1) TO e, 4TO U MPOCTOE BEIIECTBO;
2) HauMEHbIAs XUMUYECKH HEACIMMas YacTUIIa;
3) TO, U3 4ero COCTOMT BEIIECTBO;
4) BUJI aTOMOB.

7. Monsipablit 00beM — 3TO ...
1) o6beM 1 1 m06OTrO BEIIECTBA;
2) 06wvem 1/12 yactu macchl u3orona yriepoaa “C;
3) o0bem, 3aHUMaAEMBbIil OJTHUM MOJIEM BEIIECTBA MPU JAHHBIX YCIOBUSAX;
4) 4ucio MOJEKYJ, coliepxKamuxcs B 22,4 raza npu H.y.

8. XUMHUUYECKHUM D3JIEMEHT pacmloio)keH B 4-M mepuojie B IiaBHOM mnoarpynmne [-i
rpynmnsl. PacnpeneneHnio 3JIeKTPOHOB B aTOME ATOTO AJIEMEHTAa COOTBETCTBYET sl
quCel:

1) 2,8,8,2; 2)28,18,1; 3)2.8,81; 4)2,8,18,2.

9. VYcraHoBUTE COOTBETCTBUEC MCKAY XHMHUYCCKHM JJICMCHTOM H KOJHYCCTBOM
IIPOTOHOB B AJpPC aTOMaA
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1) Xnop 1) 8

2) Yraepon 2) 17
3) ®rop 3) 6
4) Kucnopon 4) 9

10. YcraHoBUTE COOTBETCTBUE MEKIY XUMHUUYECKUM 3IIEMEHTOM U KOJIUYECTBOM
HEUTPOHOB B sIApPE aTOMa

1) ®ochop 1) 14
2) Harpwuii 2) 12
3) Turan 3) 26
4) AmoMuHui 4) 16

11. YcraHoBUTE COOTBETCTBUE MEXKAY XUMHUYECKHM D3JIEMEHTOM M KOH(HUTryparuein
BHEIIHETO JIEKTPOHHOIO CI0A

1) ®rop 1) 3s°3p'
2) Xnop 2) 2s%2p°
3) Asor 3) 3s°3p°
4) ATrOMUHHR 4) 2s2p°

12. VYcraHoBUTE COOTBETCTBHE MEXKIY HOMEPOM DHEPreTHUYECKOTO YpPOBHS U
KOJIMYECTBOM 3JIEKTPOHOB HAa HEM

1 1 1) 18
2) 2 2) 2
3) 3 3) 32
4) 4 4y 8

13. 3akoHUYUTE NPEAIOKECHUE:
[IpuHaaIeKHOCTH aTOMa K OINPEJCICHHOMY XUMHUYECKOMY AJIEMEHTY ONpenessercs ...

14. 3akoHunTE NPEAJIOKECHUE:

CocTostHue 2JIEKTPOHA B aTOME OIPEETICTCS ... ... .

15. 3akoHunTE NpEIIOKEHUE:

[IpocTpaHCTBO BOKPYr aTOMHOIO Spa, B KOTOPOM HamOojee BEPOSTHO HAXOXKICHHE
AJIEKTPOHA, HA3BIBACTCH ... .

16. Ilepeunciaute 4 U3BECTHBIX TUIIA OPOUTAIEH. .. .

17. 3akoHunTE NpPENIOKECHUE:

CambIM aKTUBHBIM HEMETAIIOM cpenn 3iiemMeHToB Ge, As, Se, Br aBnsercs ... .

18. 3akoHUYUTE NPEAIOKECHUE:

CambIM aKTUBHBIM METAJIJIOM cpenu deMeHToB Na, Mg, Al, Si sBnsiercs ... .

19. YcraHoBUTE COOTBETCTBUE MEXTY BUJIOM XUMHUYECKOMN CBSI3U U BEIIECTBOM

1) Uonnas 1) Zn

2) KoBaneHntHas 2) NaCl
3) Bomopoanas 3) NH;
4) Merannnueckas 4) CH,
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20. YcraHoBHTE COOTBETCTBHE MCXKAY XHUMHYCCKUM JJICMCHTOM H CI'0 CTCIICHBIO
OKHCJIICHUA

1) Kucnopon 1"
2) Xiop 2) 27
3) Lunk 3) 1
4) Hatpuit 4) 2

21. YcTaHOBUTE COOTBETCTBHE MEXKAY IUCIIEPCHON CHCTEMOM M BEIIECTBOM

1) Cycnensus 1) numda

2) KonnounHslii pacTBop 2) cmor

3) A»spo3soiib 3) 3yOHas macra
4) Dmynbcus 4) xucen

22. CBOWCTBO, XapaKTEPHOE IS BEIIECTB C METALIMYECKOW KPUCTAIIMYECKOU
PEIETKON — ATO

1) IInactuyHOCTH

2) Jleryuectb

3) TemionpoBOAHOCTb

4) DneKTpOoNnpOBOIHOCTh

23. B oOpa3oBaHuu XUMHUYECKOM CBSA3U MOT'YT Y4aCTBOBATh. ..
1) HecnapeHHble 2JI€KTPOHBI aTOMa
2) CnapeHHbIE JIEKTPOHBI aTOMa
3) BakanTHas opOuTaib
4) DNEeKTPOHBI U MPOTOHbI

24. 3aKOHYHUTE NPEAJIOKECHUE:

B3anmogelicTBue aTOMOB, KOTOPOE CBSI3BIBAET MX B MOJIEKYJbI, WOHBI, paJuKabl,
KPUCTAJIBI — 3TO ... ... .

25. BMecTo MHOTOTOYMSI BCTaBbTE MPOITYUIEHHOE CJIOBO:

XUMHUYECKAs CBSI3b UMEET ... IPUPOTY.

26. BMecTo MHOTOTOYMSI BCTaBbTE MPOIYIHIEHHOE CIOBO:

OOpa3zoBaHNe XUMHYECKOW CBSI3W MIPUBOJMNT K ... OOIIETO ... ... .

27. 3aKOHYUTE MPEAJIOKEHUE!

3apspKEHHBIE YacTHUIIbI, KOTOPhIE MPEBPAIAIOTCS B aTOMBI B pe3yJbTaTe€ OTJAayd WUIIU
MPUCOEANHEHUS JIEKTPOHOB HA3bIBAIOTCA ... .

28. BMecT0O MHOrOTOYMSI BCTABHTE MPOIYIIECHHOE CIOBO:

[ImacTUYHOCTP U TEIUIONMPOBOAHOCTHIO 00JaJa0T BEIIECTBA C ... KPUCTAUIMYECKON
pPELIETKOM.

29. 3akoHUYHUTE NPEAJIOKECHUE:

Jlenenuie pacTBOPOB HA UCTUHHBIE U KOJJIOUIHBIE OOYCIIOBIIEHHI ... ... .

30. 3akoHUYHUTE MPEIOKEHUE:

SIBneHne caMmOonpPOU3BOIBLHOTO BBIJICTIECHUS KUIKOCTH U3 I'elsl HAa3bIBAIOT ... .

31. 3akoHUYUTE NPEIIOKEHUE:

65



BemiectBo, mnpucytcTBytomiee B OOJIbIIEM KOJIMYECTBE, B O0BEME KOTOPOTO
pacnpezeneHa aucrepcHas (asa, Ha3bIBAIOT ... ...

32. VYCTaHOBHTE COOTBETCTBUE MEXKAY HA3BAaHHEM COJM MOJy4aeMOM Cpelod B
pe3yJIbTaTe ruApOIn3a

1) Xmopun HaTpust 1) mwenoynas
2) KapOonat HaTpus 2) HeWTpanbHas
3) Xuopuna amtoMUHUS 3) kucnas

33. B pe3yJibTaTe HOHHBIX PeaKinii 00pa3yroTCs BEIIECTBA
1) HepacTBOpHUMBIE
2) pacTBOpHUMBIE
3) cnalOble 3NEKTPOIUTHI
4) razoo0OpasHbie

34. 3aKoHYUTE NMPEIIOKECHUE:
CnocoOGHOCTh OJHOTO BEILECTBA PACTBOPITHCS B IPYTOM — 3TO ... .
35. 3aKOHYUTE MPEAIOKECHUE:
Pacnmag osnekTponuTa Ha CONBBATUPOBAHHBIE MOHBI TOJA JICUCTBUEM MOJIEKYJI
pacTBOpUTENS — ATO ... .
36. 3aKOHYUTE MPEAIOKECHUE:
OTHomIeHHEe YMCIa MOJISKYJI, PaCIaBIIUXCS HAa MOHBI, K OOIIEMYy YHCITY PaCTBOPEHHBIX
MOJIEKYJ — 3TO ... ... ... .
37. 3aKoHYHUTE MPEAIOKECHUE:
Peakuuu, npoTekarouye Mex,1y MOHaMu, Ha3bIBAIOTCS ... .
38. Bce ocHOBaHUs pearupyror:
1) c xucnoramu
2) OCHOBHBIMHU OKCHIAMH
3) menodyamu
4) consimu

39. A30THas KMCIIOTa pearupyer ¢ BEMIECTBAMU
1) A1203 nu SO3
2) CuuH,S
3) SO, u BaCl,
4) Zn(OH), u O,

40. Oxcup xene3a
1) He nposiBAsieT KUCIOTHO-OCHOBHBIX CBOMCTB
2) ITlposiBnsieT KMUCIOTHBIE CBOWCTBA
3) IlposiBisieT OCHOBHBIE CBOMCTBA
4) TlposiBasier aMmpOTEpHBIC CBOMCTBA

41. YcrTaHOBHUTE COOTBETCTBHE MEKIY KIACCOM HEOPTaHUYECKUX COCIWHEHUN H
IPUMEPOM HEOPTraHUYECKOTO BEILIECTBA

1) Oxcupg 3) Kucnora

2) Conmb 4) OcHoBaHue
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1) HQSO4 3) NazO
2) NaCl 4) Ca(OH),

42. YCcTaHOBHUTE COOTBETCTBHE MEXIy (OpMYJIONW BEIIECTBA M CXEMOU Mpoiiecca, B
KOTOPOM OH YYacCTBYET B POJIM OKUCIUTEIIA

1) P205 1) P205 + HQO—>H3PO4
2) S 2) H2+ S—>st

3) Oz 3) P205+ C —>P + CO
4) C 4) 0,+ C—CO,

5) C + H2—)CH2

43. YcTraHOBUTE COOTBETCTBUE MEXK/y Ha3BaHHME COJIM U TUIIOM THAPOJIHN3A €€ B BOAHOM
pactBope
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1. Xnopun anroMuHus 1) mo xaruony

2. T'mapocynbdua kanus 2) 1O aHUOHY

3. Hutpar HaTpus 3) 1o KaTHOHY U aHHUOHY
4.

Amnetat cBunia (II) 4

44. VYcraHOBUTE COOTBETCTBME MexaAy (opmyjlaMu BelIeCTB M  KjlaccaMu
HEOPraHUYECKUX COEAUHEHUN

1) NaJ[AlI(OH)4] 1) amdoTrepHbIe THAPOKCHUIBI
2) Cr(OH); 2) KHUCJIOTHI

3) HMnO, 3) OCHOBHBIE COJIH

4) Fe(OH), 4) Kucible conu

45. YcTaHOBHUTE COOTBETCTBUE MEXay (GOpMYyJIOW COJIM U XapaKTepoM Ccpeibl B
pe3yibTaTe ee ruApoIn3a

1) Na,S 1) xucnas

2) NaHCO; 2) mienoyHas
3) NH.CI 3) HelTpanbHas
4) NaCl

46. YcTraHOBUTE COOTBETCTBHUE MEXIY (DOpMylilaMH KHCIOT M COOTBETCTBYIOIIMX UM
OKCHJIOB

1) HPO; 1) ClO;
2) HCIO 2) SO;
3) HNO, 3) P,Os
4) HzSO4 4) N203

47. YcTaHOBUTE COOTBETCTBUE MEXKAY HA3BAHUEM COJIM M TPYIIION BEIIECTB, C KaXK/bIM
13 KOTOPBIX JaHHAsI COJIb pearupyeT

1) T'unpoxcun 6apust 1) AgNO;, NaOH, Na,S
2) KapOonat xanbius 2) AgNO;, NaOH, HCl
3) Xunopun xenesa (I11) 3) HNO;, CO,+H,0, HCI
4) Xnopu MHKA 4) NaOH, KCIl, KOH
48. YcTaHOBUTE COOTBETCTBHUE MEXKIY PEareHTaMH U MPOIYKTAMH PEAKLINU
1) st J51 02 1) ZHSO4 nu H2
2) H>SO4u Cu 2) CuS u H,SO,
3) HzSO4 u/n 3) Su HzO
4) HzS nu CU.SO4 4) CUSO4, SOZ nu Hzo
49. YcTaHOBUTE COOTBETCTBUE MEXKIY (POPMYIIAMH COJIEH U UX KJIaCCaMU
1) FesFe(CN)¢] 1) Cpenusis
2) NH4,SCN 2) Kucnas
3) Na,HPO, 3) OcHoBHas
4) (CuOH),CO:s 4) KomruiekcHas

50. YcraHOBUTE COOTBETCTBHE MEX1y (OpMyjJaMU U KJIAacCaMHU HEOPraHUYECKOro
BEIIECTBA:

1) Kucnotsr 4) Oxcupasl

2) Conu 1) HsPO,

3) OcHoBanus 2) KOH



3) KNO; 4) MgO

51. BemectBa, 3aA€pKUBAIOIINE CKOPOCTh XUMAYECKON PEAKIIUU — 3TO
1) KaranuzaTtopsl
2) depMeHTHI
3) Karanus
4) VHruburopsl

52. YCTaHOBUTE COOTBETCTBHE MEXKAY XUMUUECKON PEAKIIUEN U €€ TUIIOM

1) Si+ 0O, =Si0, 1) paznoxxenue
2) HCl + NaOH = Na(Cl + H,O 2) 3amenieHue
3) CuSO4+ Zn =ZnSO,4 + Cu 3) obmen

4) NH4NO;= N, + 2H,0 4) coenuHEHUE

53. PacTBOpeHME LIMHKA B COJITHON KHCIIOTE OyAEeT MPOXOAUTh ObICTpEE, eClu
1) moOBBICUTH TEMIIEPATYPY
2) yBEIUYUTH KOHIEHTPALIUIO
3) NOHM3UTH TEMIIEPATypPy
4) pa3apoOuTh IUHK

54. peakuusi, CKOPOCTb KOTOPOM 3aBUCUT OT IUIONIAU MOBEPXHOCTH CONMPUKOCHOBEHUS
pearupyomux BemecTB — 37O ...

1) HeliTpanu3zanus cEpHON KUCIOTHI paCTBOPOM THUAPOKCH 1A HATPUS

2) ropeHue BOJOpoa B KUCIOPOE

3) B3auMOCICTBUE PACTBOPOB XJIOPHIA MEIU U TUJIPOKCUIA KATHS

4) ropeHue alOMUHUS B KUCIOPOJIE

55. OGpaTuMoii ABJISIETCS peaKIlusl, ypaBHEHUE KOTOPOM:
1) NaOH+HCl—NaCl+H,O
2) H2+Iz—)2HI
3) C+Oz—>C02
4) CaCO3+2HC1—>C3C12+HzO+COQ

56. 3aKOHYHUTE MPEAJIOKECHUE:
XHUMUYECKHE TIPOLIECCHI, B PE3YJIbTaTe KOTOPHIX 00OPa3yIOTCsl HOBBIC BEIIECTBA - ... ... .
57. 3anoiHUTE IPOITYCKU:
[To TremmoBoMy 3(pekTy peakiuu AeniTcs Ha ... U ..
58. 3aKoHYHUTE MPEIIOKECHHE:
CocrosiHME CHUCTEMBI, MPU KOTOPOM CKOPOCTh MPSIMOMl peakiuu paBHA CKOPOCTH
oOpaTHOM peakiuu — 3710 ... ... .
59. 3akoHUYUTE NPENIOKECHUE:
PactBopeHue 1uHKa B COJISTHOM KUCIIOTE OYIEeT 3aMeIJIsAThCS B Ciydae ... ... .
60. 3aKoOHYUTE MPEIIIOKECHUE:
N3mMeHeHrne CKOPOCTH PEeaKIUU MMO/JT JSHCTBUEM KaTajin3aTopa Ha3bIBaeTcCs ... .
61. 3akoHYUTE MPEAIOKECHUE:
[IpuHIMI, ¢ TOMOIIBIO KOTOPOTO MOXKHO TIpeACKa3aTh HaIlPaBICHHE CMEIICHUS
paBHOBECHS Ha3bIBACTCS IPUHLIUIIOM ... ... .
62. MeTaibl OTHOCSIIIIMECS K JIETKUM M TSKEJIbIM XapaKTEepU3yIOTCsl CBOMCTBOM:
1) TemnonpoBOJHOCTHIO
2) TBEpPAOCTHIO



3) MJIOTHOCTHIO
4) MIacCTUYHOCTHIO

63.Hemeraiom siBII€TCSA:
1) tannui
2) TaHTan
3) xpom
4) xJop

64. CaMblii JIETKHI M caMblid TSKENbIA METal 00pa3yroT mapy:

1) Al,Fe; 2)Na,Pt; 3)Li, Os; 4) Mg, Pb.
65. CBOWCTBO METAJIOB, BHI3BAHHOE BBICOKOW MOABUKHOCTHbIO CBOOOIHBIX 3JIE€KTPOHOB:
CTAIKMBATBCA C KOJEONIOMMMHCS B  y37aX pEHIeTKd HOHAMH, d3JIEKTPOHBI
OOMEHMBAIOTCS C HUMU YHEPTUEH, HA3bIBACTCS:

1) TernmonpoBOAHOCTH

2) TBEpAOCTH

3) IIOTHOCTH

4) NMIacTUYHOCTh

66. 3aKOHUYHUTE MPEJI0KEHUE:
ATOMBI B MOJIEKYJIaX OPTaHUYECKHUX BELIECTB COEMHEHBI COIJIaCHO HX ... .
67. 3aKOHYUTE MPEIIOKECHUE:
XuMmudeckasi CBsi3b, OOpasylomjasicss B pe3yJbTaTe «OOKOBOTO» IEpPEKPBIBAHUSA
AIIEKTPOHHBIX OpOUTaIel BHE JUHUM CBSI3H, Ha3bIBAETCH ... .
68. Teopust XUMHUYECKOr0 CTPOEHUSI OPTaHUYECKUX COEIMHEHUI Obla co3aHa:
1) M.B.JlomoHOCOBBIM 3) A.M.bytiepoBbim
2) J.M.MenpaeneeBbiMm 4) S.bepuennycom

69. N30Mepbl OTINYAIOTCA
1) XUMUYECKUMU CBOMCTBaAMU
2) XMMUYECKOU aKTUBHOCTHIO
3) ¢uznvecKkumMu CBONCTBAMU
4) XMMHUYECKUM CTPOECHUEM

70. 'oMon0orY OTIIMYAIOTCS APYT OT ApyTa:
1) ducioM aToMOB yriiepojaa
2) XMMHYECKOU CTPYKTYpOil
3) KaueCTBEHHBIM U KOJMYECTBEHHBIM COCTABOM FOMOJIOTUYECKOTO psifa
4) obmeit popmyoit

71. 3akOHUYUTE MPEIIOKECHUE:

B cTpoeHue mMosiekyJ1 anTkaHOB BCE CBSI3H ... .

72. 3an0JIHUTE TPOITYCKHU:

MonexynsipHas popMysia neHTaHa - ... .

73. 3aKOHYUTE MPEAIOKECHUE:

M3 roMOJI0rHYECKOro psila METaHa HU3KYIO TEMIIEPATYPY KUIIEHUS UMEET ... .
74. 3aKkOHUYUTE MPEIJI0KEHUE!

['omonoruueckuii psifi aTKEHOB HAYUHAETCA C ... .

75. 3aKOHYHUTE MPEIIOKECHUE:

JI1s1 anKeHOB XapaKTepHbI PEAKIUH ... .



76. 3aKOHYUTE MPEAIOKECHUE:

Ecnu aTuineH B3auMoeiCTBYET ¢ XJIOPOBOJIOPOIOM, TO 00pa3yeTcs ... .
777. 3aKOHYUTE MPEIIOKECHUE:

[Tpu nonuMepu3anuu aakagueHoOB C COMPSXKEHHBIMU CBA3SIMU 00pa3yroTes ... .
78. 3aKOHUYHUTE MPEJI0KEHUE:

['omonornueckuii psiji aTKMHOB HAUMHAETCS C ... .

79. 3akoHYUTE MPEIIOKECHUE:

[Tpu rugpupoBanny MpoMMHA U3OBITKOM BOJIOPOA 00Opa3yeTcs ... .

80. 3aKoHYUTE PEAJIOKEHHUE:

ApoMaTuuecKue yriieBoI0pOoibl B CTPOEHUU UMEIOT ... .

81. 3amonHuTE MPOMYCKHU:

Yucno 6-cBsi3eit B MoJieKysie OeH301a paBHO ... .

82. 3anoJIHATE MPOITYCKHU:

MuHMMaIbHOE YKCIIO aTOMOB YIJIEpOia B apeHax PaBHO ... .

83. 3aKOHYMTE MPEIIOKEHHUE!

[Ipupoanblii ra3 sIBASETCS UICTOUHHUKOM ... .

84. 3aKoHYUTE NPEAJIOKEHHUE:

B coctaBe HeT HAUOONIBIITYIO JTOJIO UMEIOT ... .

85. 3aKOHYMTE MPETIOKEHUE:

KameHHOyTONIBHASI CMOJIA SIBISIETCS UICTOUYHUKOM ... .

86. 3aKOHYUTE TIPEAJIOKEHUE:

87. YcCTaHOBUTE COOTBETCTBHE MEXKAY MOJEKYISIpHOM (OpPMYJION ankaHa U €ro
Ha3BaHUEM.

1) CsHi, 1) rexcan
2) C3H; 2) meHTaH
3) CeHus 3) mpormaH
4) CioHx 4) nexaH

88. YcTraHoBuTEe COOTBETCTBUE MCXKAY Ha3BaHHWCM aJIKaHa U arpCraTHbIM COCTOSHHCM.

1) Metan 1) TBepmoe
2) TI'ekcan 2) mina3Ma
3) Ilenrtan 3) xuakoe
4) Honan 4) razoobpaszHoe

89. VYcTaHOBUTE COOTBETCTBHE MEXKIY YIJIEBOAOPOAAMU W BHJIOM THOPHAU3AIINH
AIIEKTPOHHBIX OpOUTaIei

1) Ankanbl 1) sp-rubpuauzanms

2) AJIKeHBI 2) sp’- rubpuaU3aLys

3) AnKuHBI 3) sp’- rubpuauzanys
90. YcraHoBHUTE COOTBETCTBUE MEXIAY Ha3BaHUEM YTJIEBOAOPOJIa U €r0 MOJIEKYJISIPHOU
dbopmyoit

1) Aunerunen 1) CsHs

2) IIponan 2) CG3Hg

3) Ilponen 3) CH;

4) Benson 4) CeHs



91. XnopupoBaHue npeaesbHbIX YIIIEBOIOPOIOB — ATO MPUMEDP PEaKLIUU
1) Ilpucoenunenus
2) Paznoxenus
3) 3amenieHus
4) 3omepuzanuu

92. beH3o0u1 U3 alleTUIeHa B OJHY CTaJIUI0 MOKHO MOJIYYUTh peaKiuen
1) neruapupoBaHus
2) TpUMepHu3aIu
3) rumpupoBaHuUs
4) rugpaTaluuu

93. K coenunenusiM, uMmeronium ooy hopmyiny C,H,, oTHOCHTCS
1) 6en3on 2) umkiaorekcaH 3)TekcaH 4) reKCuH

94. BemiecTBO, CTpyKTypHas GopmyJia KOTOPOTO
CH; - CH - CH; - C=C — C — CH; — CH;, Ha3niBaeTcs

\
CH;
1) 6-meTmnrentus-3; 2) 2-MeTuIrenTuH-4; 3) 2-MeTuIreKCcuH-3; 4) 2-
METHJITENTEH-3
95. ®opmMyna METHIILIUKIOOyTaHa COOTBETCTBYET 001IEeH hopMyiie

1) CiHanea 2) C:Ha, 3) CaHano 4) C,H»0
96. K kitaccy ankmHOB OTHOCHUTCS
1) C;Hy 2) CHy 3) C,Hs 4) C,H,
97. BemiecTBO, CTpyKTypHasi (opmyJia KOTOPOTO
CH;

|
CH; - CH,-C—-CH;

|
CH, — CH;
1) rentan;  2) 3,3-gumetwinedtad;  3) 3-Metun-3-3TwiOyTaH;  4) 2-MeTui-2-
TIIIOyTaH
98. byranuen-1,3 npuHAIIEKUT K KJIaCCy YIJIEBOJIOPOJIOB
1) mpenenbHble;  2) HempenenbHbIe; 3) apoMatuyeckue;  4) HuKiIonapapuHsl
99. MoJiekyna ankaHa COAEPKHUT & aTOMOB BOJopoaa. MosipHas macca aJikaHa paBHA:
1) 38; 2) 40; 3) 42; 4) 44
100. DTUNAEHTTUKOIIb — 3TO KUAKOCTH ...
1) xopomio pacTBOpUMasi B BOJIE
2) BsA3Kas OecrBeTHas
3) spoBuTas
4) HepacTBOpHUMas B BOJEC

101. I'muuepuH — 3TO KUAKOCTH ...
1) cnaakas Ha BKyC
2) cuporoobpa3zHasi
3) neryuyas
4) pacTtBOopuMa B BOJIE



102. YcraHOBHTE COOTBETCTBHE MEXKAY OPraHMYECKHM COCIMHEHUEM U XapaKTEpHOU

TPYIIION B CTPOSHUN MOJICKYJIbI
1) T'unpoxcunbHas
2) KapOokcunbHas
3) KapOonwipHas
4) CnoxuoadupHas

1) crnoxubie 23(pupbl
2) KHUCIJIOTBI

3) cnupThI

4) anbaeTHUIbl

103. Ykaxxure COOTBETCTBHE MCKAY HAa3BAHUCM OPraHUYCCKOro COCANHCHUA U €TI0

bopmyon
1) Dranon
2) AueruneH
3) benzon
4) DTUNEHTIUKOIb

1) CeHs
2) CH,

3) C,H;0H
4) C,H4(OH),

104. Ykaxxute COOTBETCTBUE MEXy Ha3BAHUEM U BUJIOM CHUPTA

1) OTuneHrnukosb
2) DrtaHon

3) I'muuepun

4) denunmMeraHon

1) apomaTtudeckuit
2) TpexaTOMHbIN
3) oaHOATOMHBIN
4) NBYyXaTOMHBIH

105. VYkaxute COOTBETCTBUE MEXIY HAa3BaHUEM OPraHUYECKOTO COEIUHEHHS H

NPUHAJIEKHOCTb €r0 K KIJIaccy
1) Byranon-1
2) Ilponananb
3) AueroH
4) MypaBbuHas KUCJIOTa

1) kapOOHOBBIE KUCIIOTHI
2) KETOHBI

3) angpaeruabl

4) cnupThl

106. Ykaxkute COOTBETCTBHE MEXKTY KIIACCOM OPTraHUYECKUX COCIUHEHUM U BEIIECTBOM

1) Apensi 1) opro-kpe3on
2) denon 2) aueruiieH

3) Anbaerujbl 3) 6enzon

4) HenpenenbHbIe YTIEBOIOPOIbI 4) dbopmanbaerua

107. Ykaxkute COOTBETCTBUE MEXKLY I'PYIIIION BEIIECTB U IMTPUPOION BEILIECTB

1) Bocku

2) Kuprbr

3) Mpeuia

4) CnoxxHbIe YPUPHI

1) CJIOXHBIE 3(PUPHI TTUIEPUHA U BBICIIUX KAPOOHOBBIX KHCIIOT

2) CJIOKHBIE I(PUPHI BBICIIUX KapOOHOBBIX KHCJIOT M BBICIIUX OJHOATOMHBIX
CIIUPTOB

3) HATPHUEBBIC U KAJIUEBBIC COJIA BBHICIITNX KAPOOHOBBIX KUCIIOT

4) MIPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT, B KOTOPBIX aTOM BOAOPO/Ia

108. BMecTo MHOrOTOYHSI BCTaBHTE MPOMYIIEHHOE CIOBO:
Ecnu B ctpoennu ciupta 6€H3015HOE KOJIBIIO, TO CIUPT OTHOCUTCS K ... CIIUPTaM.
109. 3anonHuTe NPOMYCKHU:

['nuiieprH B OTIMYKE OT ATAHOJIA SIBJISIETCA ... KUAKOCTHIO.



110. 3akoHYMTE NPETOKEHUE:
W3 nepeuns Oytanos-1, OyTaHanb, mpomnaHaib, 2-METUJIPOIAHAIb CaMyl0 HHU3KYIO
TEMIEPATYPY KUIEHUS UMEET ... .
111. 3akoH4YMTE NpPEATIOKECHUE:
[Ipu BoccranoBnenuu popmanbaeruaa oopazyercs ... .
112. 3akoH4YUTE NPETTIOKECHUE:
MHOroaroMHbi€ CIUPTHI U ATBJAETUABI MOKHO PAaCO3HATh C OMOIIBIO peareHTa ... .
113. 3anonHuTe NpOMyCKH:
['maparaniuent ... MOKHO ITOIYYNTh AlleTAIbACTHI.
114. 3akoHUMTE NPETOKEHUE:
Peaknueit KydyepoBa Ha3bIBaIOT ... ... .
115. 3akoHUMTE NPETOKEHUE:
Peaknueit srepudukanum Ha3pIBaeTCA B3aUMOACHCTBUE KUCIIOTHI C ... .
116. 3akoHUMTE NPETIOKECHUE:
Bocku —2t10 ... ... ... .
117. 3akoH4YMTE NPEATIOKECHUE:
B pesyinbrare 1menoyHoro ruApoan3a MOKHO MOJTYYHUTh ... .
118. CnoxHbIil 3pup MOKHO MOTYUUTH IPU B3aUMOJCHCTBUU KapOOHOBOW KUCIIOTHI C:
1) aunetriieHoM  2) XJOPOBOAOPOJAOM  3) 3THIEHOM 4) MmeTaHOJIOM
119. B npomebiuienHoCcTH JKUAKKUE )KUPBI IEPEBOJSAT B TBEPABIC JJISl TOJTYUYEHUS
1) mbina 2) rauuepuHa 3) maprapuna  4) onauds
120. YcraHOBHTE COOTBETCTBUE MEXIy THUIOM OEJIKOBOW MOJEKYJIbl U (hopmoii
MOJIEKYJIbI
1. I'moGynspHbie OenKu
2. ®ubpumsapHbie OenKu
1) HUTEBUIHAS BHITSHYTas
2) cBepHyTas B KI1yOOK



121. 3akoH4YUTE MPEATIOKECHHE:
AMUHBI, B KOTOPBIX aMHUHOIPYIINA CBSI3aHA HEMOCPEJICTBEHHO C apOMAaTHUYECKUM
KOJIBIIOM, HAa3bIBAKOTCA ... ... .
122. 3akoHUMTE NPEATOKEHUE:
AMUWHOKHCIIOTBHI, KOTOPbIE HE MOTYT CHHTE3MPOBATHCS B OpPraHU3ME YeoBeKa, a
MOCTYNAIOT TOJBKO C MUILECH, Ha3bIBAIOTCS ... .
123. 3akoHYMTE NPETIOKECHUE:
Kpucrainuueckue BeiecTBa HOHHOTO CTPOCHUS — 3TO ... .
124. 3akoH4YUTE NPETIOKECHUE:
[Ipu B3auMOIeHiCTBMM aMUHOKHCIIOT € IIEJI0YaMHi U KUCIIOTaMU 00pa3yroTcs ...
125. 3akoH4YUTE NPETIOKECHUE:
benkamu Ha3bIBAIOTCS MMPUPOIHBIC TOJUMEPHI, MOJIEKYJIBI KOTOPBIX IMTOCTPOCHBI U3 ...

126. 3akoH4YunTE NMpEIOKEHHE:
benox, BEIMOMHSIOMNA TPAHCTOPTHYIO (DYHKIIHIO — 3TO ... .
127. 3anonHuTe NpomyCKH:
MoHoMephbl, y4aCTBYIOIIME B PEAKIIMK MOJIUMEPU3ALIUU, IOTKHBI UMETD ... CBSI3H.
128. 3anonHuTe NpomyCKH:
[Tonumepsl, KOTOpbIE MPU TMOBBIIEHHOW TEMIIEpaType HE pa3MArdarorcss U He
TJIABSITCS, HA3BIBAKOTCS ... .
129. OcHOBHBIE CBOMCTBA aMUHOB MPOSIBIISIOTCS MIPU B3aUMOICHCTBUU
1) ¢ kucimoramu
2) ¢ Bojoi
3) ¢ uHAMKaTopamu
4) ¢ BOJIOPOAOM

130. YcraHoBUTE COOTBETCTBUE MEXKITY TUIIOM OEITKOBOM MOJIEKYJIBI U (POPMOI MOJIEKYIIbI
1) I'moGynsapubie Oenku
2) dubpwisipHbie OeIKU
1) HuTEBHUIHAS BHITSHYTas
2) cBepHyTas B KIIyOOK

IlepeyeHb NpaKTUYECKHUX 3aAAHUM:
1. Kakoit 00b€M Bo3myxa (H.y.) moTpeOyeTcs yisi COKHTaHWS CMECH MeTaHa

00BEMOM 5 11 ¢ 3TaHOM 00BEMOM 2 117 OOBEMHAS 10JI KUCIOPOJIa B BO3yXE COCTABIISIET
21%.

2. PaccuuTaiite 00bEM KHCIIOpOJa U 00BEM BO3AyXa, KOTOPHIE MOTPEOYIOTCS IS
cxuranus 10 i stana. O0bEMHas 40J KUCIOpoa B Bo3ayxe coctapiseT 21% (H.y.).
3. Paccuuraiite maccy ykcycnoro ampaernga CH; — COH, koTopblii MOXHO

nonyunuth u3 104 1 anerunena no peakiuu KydepoBa, yduThiBasi, 4TO MaccoBasi J0JIs
BBIX0/1a alpJieruaa coctaBisieT 85%.

4. PaccunraiiTe KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIIEIUTCA NMPU CrOPAHUU 5,6 1
aneruiaeHa. TepMOXUMUYECKOE YPAaBHEHUE PEAKIIMKM TOPEHUS alleTHIICHA



2C,H; + 50, =4CO0, + 2H,0 + 2610 /lx

3. Paccunraiite Maccy nmnponuiata HaTpus, KOTOpbI oOpasyercss mpu
B3aMMOJICHCTBUM ITponanoiia-1 maccou 35 r ¢ HaTpueM mMaccou 9,2 T.

6. Brraucnure MacCy 4MCTOM YKCYCHOM KHMCIOTHI, 3aTPAY€HHOW HAa PEAKLMIO C
pacTBOpPOM THAPOKCHIa HAaTpus maccor 120 T ¢ maccoBoit gosient ménoun 25%.

7. Brruncnure MaccoByro J0JIO0 COJIM B PACTBOPE, IS IPUTOTOBIEHHUS] KOTOPOIO
ucnosb3oBanu 50 r cynbdara kanus u 4 1 BOJbI.

8. Beruucnure maccy cynsduaa xenesza (II), moaydueHHOro mpu peaxiuu xesnesa
KosmyecTBOM BemiecTBa 0,1 Mok ¢ cepoi.

9. Paccunraiite maccy 1 11 pacTBopa CEpHOM KHUCIOThI, MACCOBAs JOJISI KUCIIOTHI B

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

10. Bpruucaute 00bEM  Bomopona  (H.y.), KOTOpbI  oOpa3yeTcss  mpu
B3auMOJeHCcTBUHM IMHKA U 0,6 MOJIb COISHOM KUCIOTEHI.

11. TIIpuroroBbTe 150 T pacTBOpa MNOBapeHHON COJM C MaccoOBOM JoJiei
PacTBOPEHHOI'O BellecTBa B HEM 2%.

12.  Paccuuraiite 00bEM MeTaHa, KOTOPBIA MOXKHO MOJYYUTh MPU B3aUMOACHCTBUU
5,6 1 yrapHoro ra3a u 8,4 1 Bogopoja (H.y.).

13.  Omnpenenure CKOIBKO M30MEPHBIX TPETUYHBIX CIUPTOB MOTYT UMETh COCTAaB
CeH140.
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IJIOCCAPUI
A

AJIKaHBI - MpeeJibHbIe YIJIEBOAOPOAbI, B MOJIEKYJIE KOTOPHIX BCE aTOMBI
YIJIEPOJA CBSI3aHBI APYT C IPYTOM OJWHAPHBIMU CBS3SMH, & OCTAIbHBIC BAJICHTHOCTHU
HACBIIECHbI aTOMaMHU BOAOPOAA.

AJIKeHBI — 3TO YIVIEBOAOPOJBI B MOJIEKYJE KOTOPBIX MEXIYy aTOMaMu
yIrJepoJia UMEETCA OJIHA JBOMHAS CBSA3b.

AJIKHHBI — 3TO YTJIEBOAOPOJbl B MOJIEKYJIE KOTOPBIX MEXIYy AaTOMaMH
yIrJepoJia UMEETCA OJIHA TPOUHAS CBSI3b.

AJutoTponusi — oOpa3oBaHUE OJHUM XHUMHUYECKHUM 3JIEMEHTOB HECKOJBKUX
MPOCTHIX BEIIECTB.

AJbleTHAbI - OPraHUYECKUE COCJAMHEHMS, B MOJIEKyJlaX KOTOPBIX aTOM
yriepojia KapOOHWJIBHOW Tpynmbl (KapOOHWJIBHBIN YIJIEPOA) CBSI3aH C aTOMOM
BOJOPO/JA.

AMHMHOKHCJIOTBI (aMHHOKapOOHOBBIC KHCIIOTBI) — OpPraHuYeCcKue
COCIMHEHUs, B MOJIEKYJE KOTOPBIX OJHOBPEMEHHO COJEPKATCA KapOOKCHUIIbLHbBIE U
AMHUHHBIE TPYTIIHI.

AMHHBI — OpPraHWYECKUE COEIUHEHHUs, SBIAIONIUMECS MPOU3BOIHBIMU
aMMuaKa, B MOJEKYJIE KOTOPbIX OJMWH, JIBa WM TPU aroMa BOJIOPOJa 3aMEIEHbI Ha
VIJIEBOJOPOIHBIE PAAUKAIEL.

Am@oTepHbIe THAPOKCHABI — 3TO THIPOKCHUIBI, KOTOPHIE B3aUMOJICUCTBYIOT
C KUCJIOTaMH U IIeJI0YaMu ¢ 00pa3oBaHUEM COJIeH.

AmMdoTepHbIe OKCHIBI — 3TO OKCHJIbI, KOTOPBIE 00JIaIaI0T IBOMCTBEHHBIMH
CBOMCTBaMH: B OJIHUX PEAKIMAX IPOSBISAIOT CBOKMCTBA OCHOBHBIX OKCHIOB, a B
JPYTUX — KUCIOTHBIX OKCUIOB

AHaIU3 - pa3zeneHne 00bekTa (MBICICHHO WM PealbHO) Ha COCTABHBIC YaCTH
C LUEJIbI0 U3YyYE€HUS UX MO OTAEIIbHOCTH.

ApoMaTHuyecKHe YIJaeBOAOpPOAbl (apeHbl) — 3TO BENIECTBA, B MOJICKYJaX
KOTOPBIX COJEPKUTCSI OJHO WJIM HECKOJIbKO OEH30JIbHBIX KOJEl] — IUKINYECKUX
IPYIII aTOMOB YIJIEPOJia ¢ 0COOBIM XapaKTepOM CBSI3EH.

ANMKJIMYECKHE COeJMHEHUS — COSUHEHUS C MPSIMOM WIIA Pa3BETBIEHHOM,
HO HE 3aMKHYTOM LIENBIO YTJIEPOJHBIX aTOMOB.

B

BakyymHass MeTa/uiyprusi — IMpeAyCcMaTpuBaeT IUIaBKy M 00paboTKy
METAJIJIOB U CIUIABOB B Pa3psKEHHOM atMocdepe.

Bopopoanasi cBsI3b — 3TO CBSI3b, BO3HMKAIOLIAS MEXIY MOJIEKyJIamMu, B
COCTaB KOTOPBIX BXOJUT BOJOPO/ U CUIIBHO 3JIEKTPOOTPULIATENbHBIE AJIEMEHTHI.

BoccranoBuTes M — 95TO aTOMBI, MOJEKYJIbl WJIU HWOHBI, OTJAIOIIHE
AJIEKTPOHBI.
BropuuHble aMHMHBI — OpPraHUYECKUE COCAMHEHHUS, SIBISIOIIMECS

IMPOU3BOJAHBIMHX aMMHAKaA, B MOJICKYJIC KOTOPOT'O JIBa ATOMA BOAOPOJd 3aMCIICHBI HA
YIJICBOAOPOAHBIC PATUKAJIBI.
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http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
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_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B4%D0%B8%D0%BA%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%B8%D0%B0%D0%BA
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_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B8%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%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%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%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

BricokoMouiekyIipHble coennHenusi, moaumepol (BMC) — BemiecTBa,
oOnamaroryie  OOJIBIIMM MOJICKYJSIPHBIM BECOM (OT HECKOJBKHX TBICSY JO
HECKOJIbKUX MUJUTMOHOB).

r

I'asnorensl — HeMeTauyeckue 3neMenThl VII rpynmnel riiaBHOM MOATPYIIBL.

I'erepouukanyeckne COeIMHEHMS] — JTO COEOUHEHHS B COCTaB KOJELl
(UMKJIOB) KOTOPBIX KpOME aTOMOB YIJIEPOJld, BXOAST TakKKe aTOMbl JAPYTHX
XUMUYECKUX DJIEMEHTOB.

I'mppoMerajuiyprus - BBIACICHUE METAJUIOB W3 PYJH, KOHILIEHTPATOB U
OTXOZ0B IIPOM3BOJICTBA C IIOMOINBI) BOJHBIX PAaCTBOPOB OIPEIAEIEHHBIX BELICCTB
(XMMUYECKHUX PEareHTOB).

I'omorennas cucrema — 3TO cHUCTEMa B KOTOPOW HET IOBEPXHOCTH paszena
MEK/ly BELIECTBAMU — KOMIIOHEHTAMM.

I'omos10r4 — YIEHBI TOMOJIOTUYECKOTO PsiA.

I'omoJsioruyecknii psigz — 3TO psSA  COEAMHEHHM, HMMEOIUX OOILIyIO
XUMHUYECKYI0 (POpPMYIy, CXOJIHBIX MO XHMHYECKHUM CBOMCTBaM M OTJIMYAIOLIUECS
JpPYT OT Apyra Ha OJIHY MJIM HECKOJIBKO TPy
-CH, (romonoruveckasi pa3HoCTh).

I'pynnbl nepuoanveckoil cMCTeMbl - BEPTUKAJIbHbBIE CTOJIOLBI COAEPKAIIUE
3JIEMEHTBI, CBOMCTBA KOTOPBIX MOIOOHBI.

A

JIByXaTOMHBbI€ CIHPTBI — 3TO IMPOU3BOJHBIE YIVIEBOJOPOIOB B MOJIEKYJIE
KOTOPBIX J1Ba aTOMa BOJIOPO/1a 3aMEILEHBI HA JBE TUAPOKCUIIBHBIE TPYIIIIHI.

J{ueHoBbIE YIJIeBOAOPOAbI — 3TO YIJIEBOJOPOBI, B MOJIEKYJIE KOTOPBIX
MEKly aTOMaMH yriiepoAa UMEIOTCS JBE JIBOWHBIE CBS3H.

3
3amMmeHHUMbIe AMHUHOKHUCJIOTHI - 9TO AMHHOKHCJIOTBI KOTOPLBIC
CUHTC3HUPYIOTCSA B OPraHHU3MC YCJIOBCKA U ) KUBOTHBIX.

n

Hpeanu3zaumss — 3TO MBICJICHHOEC BHECEHHE OIPEICICHHBIX M3MEHEHUN B
M3y4aeMblii 00BEKT B COOTBETCTBUH C LICJISIMU UCCIIEOBAHUM.

HN3Mepenne — 5TO MOpoOLIECC ONPEAECIEHUS KOJIUMYECTBEHHBIX 3HAYCHUU,
CBOMCTB M3y4aeMOIo 00bEKTa C MOMOIIBIO CIIEIUATIBHBIX TEXHUYECKUX YCTPOUCTB.

N3omepust — CynieCTBOBAaHME BEIIECTB OJMHAKOBOIO COCTaBa, HO
o0JaaroIKX Pa3InYHbIMU XUMUUYECKUMH U (PU3UUYECKUMH CBONCTBAMH.

HN3omMepbl — 9TO BEIIECTBA, KOTOPbIE MMEIOT OJWHAKOBBIA COCTaB
(onmuHaKOBBIE HAMIUpUYEcKHe (GOPMYJIbI), HO pPa3IMYHOE CTPOCHHE MOJICKYII
(pa3nu4HbIC CTPYKTYPHBIE (DOPMYJIBI) U pa3IUIHbIC CBONCTBA.

Honnast cBA3b — XUMHYECKas CBSI3b MEXKJIY HOHAMH, OCYIIECTBIACMAs
AJIEKTPOCTATUYECKUM MPUTSHKEHUEM.
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Honbl — 3TO aTOMBI WK I'PYIIIIBI aTOMOB, 06naz[afomne IIOJOXUTCIIbHBIM HNJIN
OTPHULATCIIbHBIM 3apsAa0M.

K

KapOoHoBble KHMCJIOTBI - OpPraHWYECKHE BEIIECTBA, MOJEKYJbl KOTOPBIX
coJiep>KaT OJHY WM HECKoJibko KapOokcuibHbX rpynn (-COOH) cBsizaHHBIX ¢
YIJIEBOJIOPOIHBIM PATUKATIOM.

KapOounkianyeckue coeIMHEHHUsI — OTO COCAMHEHUS 00pa30BaBIIME ITUKIIbI
WJIY KOJIbIIA U3 YTJIEPOJHBIX aTOMOB.

KeroHbl - oOpraHuueckue BEIIECTBA, MOJEKYJbl KOTOPBIX COJEpKAT
KapOOHWIbHYIO T'PYIIITY, COSUHEHHYIO C ABYMS YTJIEBOJIOPOIHBIMH pauKaiaMu

KucioTHbIE OKCHABI — 3TO OKCHU/JIBI, KOTOPBIM COOTBETCTBYIOT THJIPOKCH/IBI,
OTHOCSIIIIMECS K KIACCy KUCIIOT.

Kucaorsl - 31€KTpOIUTHI, PU TUCCOLUAIIMU KOTOPBIX B KQU€CTBE KaTHOHA
00pa3yroTcs TOIbKO KaTUOHBI BOJOPO/A.

KucioTHble oCcTaTKM - OTpULIATENIbHBIE HOHBI, KOTOpPbIE 0OO0pa3yroTcs B
pe3yiibTare OTphIBA OT MOJIEKYJIBI KHCJIOTHI OJHOTO WM HECKOJIBKHX AaTOMOB
BOJIOPO/IA.

Kuciable com — 3T0 IPOYKTHI HEMOJTHOTO 3aMEIIeHUsI aTOMOB BOJIOpOJia B
JIBYX- WJIK MHOTOOCHOBHOM KHCJIOTE Ha aTOMbI MeTaJlja.

Kinace oprammyeckmx CcoeIMHEHMH —  BEIIECTBA, COJCpKaIlue
onpeneNéHHY0 (QYHKIMOHAIBHYI TpyNny W HMEIOIIUE, I[O03TOMY oOIue
XMMUYECKUE CBOMCTBA.

Kaaccupukanuss - oObeuHEHUE pa3HOOOpPA3HBIX M MHOTOYHUCICHHBIX
XUMUYECKUX BEIIECTB B ONpeAeiEHHBbIE TPYNIbl WIM KJIACCHI, O00JIaNaoue
CXOJIHBIMU XUMHYECKUMH CBONCTBAMU.

KoBajieHTHasi cBfI3b — XHMHUYECKas CBS3b, BO3HHUKAIOUIAS B pE3yJIbTATe
o0Opa3oBaHus (CBS3bIBAIOLIMX ) 3JIEKTPOHHBIX Map.

KoBajienTHasi moJsisipHasi CcBSI3b -  XUMHUYECKYIO CBsi3b, 0Opa3oBaHHAs
aToOMaMU, 3JIEKTPOOTPUIIATEILHOCTh KOTOPBIX OTIMYAETCS, HO HE3HAYUTEILHO.

KoBasienTHasi HemoJisipHasi CBSI3b - XUMUUYECKas CBsI3b, KOTOpask 00pa3yeTcs
MEXJy aTOMaMH C OJMHAKOBOM 3JIEKTPOOTPHUIIATEIBLHOCTHIO, 32 CUYET 0Opa3oBaHUS
OOIIKX AIEKTPOHHBIX Map.

KoBka — »5T0 BbICOKOTEMIIEpaTypHass 00pabOTKa pa3IuYHBIX METaJJIOB
(ckenme3o, mMenb U €€ CIUIaBbl, THTAH, AJTIOMUHUNA W €r0 CIUIaBbl), HATPETHIX [0
KOBOYHOW TEMIIEPATYPHI.

KosnuyecTtBo BemecrBa (n) - 3TO YMCIO CTPYKTYPHBIX YaCTHUI[ 3TOTO
BellleCTBa (aTOMOB, MOJIEKYJI, AJIEKTPOHOB, MOHOB M JIp.), 3aKJIFOYEHHBIX B JIAHHOM
oOpasiie.

KonuenTpauuss pacrBopa — 3TO Macca WM KOJHUYECTBO PACTBOPEHHOTO
BEILIECTBA, COJIEPIKAIIETOCs B ONPEACIEHHON Macce uiu 00bEME pacTBOpA.

Koppo3usi - «paspyuieHue», «pa3beIUHEHUE» - MPOIECC, HAYIUNA C
o0pa3oBaHWEM HOBBIX BEIIECTB, OTJIUYAIOMIMUXCS OT HCXOAHBIX XHUMHUYECKHUX
COCIMHEHUM.
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Koppo3us MEeTAJJIOB - CaMOITPOU3BOJIbHBIN OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIHHBIA TMPOIECC B3aUMOJCUCTBUS METAUIOB C  arpeCCHBHBIMU
dbakTopamMu cpeipl, 3a CYET, KOTOPOTO 3HAYUTEIBHO W3MEHSIOTCS (PU3HKO-
XUMUYECKHE U MEXaHUYECKUE CBOMCTBA METAJUIMUECKUX HU3/ICTTUH.

Kpucra/juiln4HOCTHL  TOJMMEPOB -  YIOPSATOYCHHOE  PACIIOIOKEHUE
HEKOTOPBIX OTACIBHBIX YYACTKOB IEITHBIX MaKPOMOJICKY L.

M

MakpomoJiekyaa - Mojekyja moiuMmepa (oT rped. "makpoc" - OOJBIIOH,
JUTAHHBIN ).

MaccoBass 1041 (®) pacTBOPEHHOro BellecTBA — O3TO Oe3pa3MepHas
¢usnyeckas BeIMYMHA, paBHAs OTHOILUEHUIO MAacChl PAacTBOPEHHOTO BEIECTBA K
Macce pacTBopa.

Mertaninyeckass CBAA3b — 3TO XUMHUYECKasi CBA3b, BO3ZHUKAIOIIAS MEXIY
MOJIOXKUTENIBHO 3apsSKEHHBIMU HOHAMH METAJIJIOB.

Meraiinyeckue CIJIABbI - MaKpPOCKONMMYECKUE OJHOPOJHBIE CHUCTEMBI,
COCTOSIIIIME W3 JABYX WIM 0oJiee METaIOB (peke METaIOB M HEMETAJUIOB), C
XapaKTEPHBIMU METAJUIMYECKHUMU CBOMCTBaMHU.

Metaaayprusi (ot rped. metallurgéo — noOwiBaro pyay, oOpabaThiBaro
Metaibl, oT métallon — pyaHuk, Meramn u érgon — padborta) — 00JaCTh HAYKU U
TEXHUKA M OTpaciib MNPOMBIIIJIEHHOCTH, OXBAaThIBAIOIIME MPOIECChl TMOTYUYEHUs
METa/NIOB W3 pPyJ WIM JAPYTUX MaTEepHalioB, a TaKKe MPOIECChl, CBS3aHHbBIE C
M3MEHEHHEM XUMHUYECKOTO COCTaBa, CTPYKTYpbI, a CJE€AOBATEIbHO, M CBOWCTB
METAJJIMYECKHUX CILIABOB.

MopenupoBaHue — U3yyeHHe MOJCIMPOBAHHOTO OOBEKTA.

MoJib — KOJIMYECTBO BELIECTBA, KOTOPOE COJEPKUT CTOIBKO YaCTHIL (ATOMOB,
MOJIEKYJI, HOHOB U Jp.) CKOJIBKO coaepKuTcs atomoB yriepoaa B 0,012 kr. (12r.)
12,C, mpumepHO 6*10% gacTuul,

Mouasipaass macca (M) — BeluuMHA, paBHAsg OTHOIICHUIO MAacChl BEIIECTBA
(m) K COOTBETCTBYIOIIEMY KOJIMYECTBY BEIIECTBA (1).

MoHoMepbl - HU3KOMOJIEKYJISIPHbIE COEIMHEHMS, U3 KOTOPBIX 00pa3yroTcs
MOJIUMEPHI.

Metaniorepmusi (a1IOMMHOTEPMHS, MATHUITEPMHS) — BOCCTAaHOBJICHUE
METaNIOB W3 UX COCAMHEHUH IPYTUMU METaJlJIaMU, XUMUYECKH 3HAYUTEIBHO OoJiee
aKTHBHBIMU, YEM BOCCTAHABJIMBAEMbIE, PY MOBBIIICHHBIX TEMIIEPATypPaX.

Metox - COBOKYIIHOCTb IIPUEMOB M  ONEpAlMM MIPAKTUYECKOTO U
TEOPETUYECKOIO0 OCBOEHUS JEHCTBUTEIBLHOCTH.

H
HaOuaroaenue — 3TO0 NEPBOHAYAIBHBIM METOJ SMIIMPUYECKOIO ITO3HAHMA,
MO3BOJISIIOLIMHI NOJyYUTh MIEPBUYHYI0 HH(DOpMAIUIO 00 00BEKTE N3YUEHHUS.
HachllieHHBI pacTBOpP — 3TO pacTBOP B KOTOPOM JAHHOE BEUIECTBO
00JIbIIIE HE PACTBOPSIETCS MPU JAHHOM Temmeparype.
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He3ameHuMble aMMHOKHCJIOTBI — 3TO aMUHOKHUCIIOTBI KOTOPBIE HE MOTYT
CHUHTE3UPOBATHCSA B OPraHU3ME YEJIOBEKA U )KUBOTHBIX

HenpeaeiabHblie yriieBOAOPOAbI - 3TO YIIIEBOIOPOIbI, COACP/KAINE KPATHBIE
CBSI3U B YITIEPOJHOM CKEJIETE MOJIECKYJIBIL.

HenacplleHHbI PacTBOP — 3TO PaCTBOP B KOTOPOM JAHHOE BEIIECTBO €HIE
MOXET PACTBOPSATCS MPU JAHHOU TEMIIEPATYPE.

HeoOpaTumble peakuum - peakinu, KOTOPbIE IPOTEKAOT 10 KOHIA, T. €. 0
IIOJIHOTO U3PACXO0I0BAaHUS OJHOTO U3 PEATUPYIOIINX BEIECTB.

0

O0OpaTumblie peaknuM - XUMAYECKAE PEAKIMU, NIPOTEKAOIINE MTPU JTAHHBIX
YCIOBHSIX BO B3aUMHO ITPOTHUBOMOJIOKHBIX HAMPABICHUSX.

OnHoaToOMHBIE CIUPTHI — 3TO MPOU3BOJIHBIE YIIE€BOJOPOJAOB, B MOJIEKYJIE
KOTOPBIX OJIMH aTOM BOJOPO/Ia 3aMEIIEH HA OJJHY THAPOKCUIBHYIO TPYIIILY.

OKHCIUTETBHO — BOCCTAHOBUTEIbHbIE PEAKIHUM — ITO PEAKUMH MPH
KOTOPBIX M3MEHSIOTCS CTENEHU OKUCICHUA DJJIEMEHTOB, BXOJAIIMX B COCTaB
pearupyronmx BEMECTB.

Oxuciauream — 3TO aTOMbI, MOJIEKYJIbI WM HOHBI, MPUCOCAUHSIONINE
BJICKTPOHBI.

Oxcuabl - XUMHAYECKHE COCIMHEHHUS, COCTOSIIME U3 JBYX XUMHYECKHX
AJIEMEHTOB, OJUH U3 KOTOPBIX KUCIOPO/I B CTETICHU OKUCIEHHUS (-2).

Opranuuyeckasi XuMHS — 3TO XUMHUSI COEUHEHUH YIIIEPOIA.

Oprannyeckne BelecTBAa — ATO BEIIECTBA COJiepxkKalue Yriaepo (Kpome
CO, CO,, H,COs u eé coneit, u3ydyaeMbIX B HEOPTaHUUECKON XUMUN).

OcHOBaHMSI — 3TO D3JICKTPOJIUTHI, MPHU IUCCOIMAIIMU KOTOPBIX B KaueCTBE
aHUOHOB 00Pa3yIOTCS TOJIBKO TUIPOKCUI-UOHBI.

OCHOBHOCTL — DJTO YHCJIO aTOMOB BOJOPOJa KHUCIOTBI, CIOCOOHBIX
3aMenaThCsa aTOMaMH MeTajuia ¢ 00pa3oBaHUEM COJIH.

OcCHOBHBIE OKCHIbI — 3TO OKCHJIbl, KOTOPHIM COOTBETCTBYIOT T'MJIPOKCHUJIBI,
OTHOCSIIIAECS K KJIACCY OCHOBAHUM.

OcHOBHbBIE €OJIM — 3TO MPOAYKTHI HEmoJiHOro 3amemieHus: rpynn OH™ B

JIBYX- WJIK MHOTOKHCJIOTHOM OCHOBAHUM Ha KUCJIOTHBINA OCTATOK.

OrTHocuTesibHAsE MoJiekyJasspHas wmacca (Mr) BemectBa —  3T0
Oe3pa3MmepHasi BeJIMUKMHA, paBHAs OTHOIICHHUIO MAcChl MOJIEKYJbl BemiecTBa k 1/12
Macchl yraepoaa-12.

I1

IlepBuuHble aMVHBI —  OPraHUYECKUE  COCJAMHEHHUS,  SIBJISIOIIUECS
MIPOU3BOJIHBIMA aMMHAKa, B MOJIEKYJIE KOTOPOTO OJMH aToMa BOJOPOJA 3aMELICHBI
Ha YIVIEBOJIOPOJHBIN paJAUKAII.

IIepuoa — 3TO TOPU3OHTAIBHBIN PAJ JJIEMEHTOB, B KOTOPOM HMEET MECTO
3aKOHOMEPHOE H3MEHEHHUE CBOWCTB J3JIEMEHTOB OT THUIIMYHO METAUIMYECKUX K
TUMIAYHO HEMETAJUTMYECKUM U Jaiee K 0JaropoIHbIM Ta3am.
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IIupomerajuryprusi - COBOKYNHOCTh METAJUIypIHUECKHX IIPOLIECCOB,
IIPOTEKAOUIUX IIPU BBICOKUX TEMIIEpATypax.

IHosmmmepbl - BBHICOKOMOJIEKYJISIPHBIE BEIECTBA, COCTOSIIME M3 OONBIIHX
MOJIEKYJI IIEMHOT0 CTpOeHus, (0T Tped. "moau" - MHOTO, "Mepoc" - 4acTh).

IHoaHas cTpyKkTypHas (popmyJia MOKa3bIBAET BAJIEHTHOCTh KaXKI0I0 aroma
U TIOPSAZIOK UX COETUMHEHUS B MOJIEKYJIE.

IlopomkoBass mMeTajIyprusi — 3TO OTpaciib METAJULyprHM, CBS3aHHAs C
MPOU3BOICTBOM METAJNIOB B IMOPOLIKOOOPAa3HOM BUJIE U MOJIYYSHUH W3 HUX U3JETUN
C 3aJJTaHHBIMH CBOMCTBAMM.

IIpeccoBanue MetranioB, criocod 0OpabOTKU AaBICHUEM, 3aKIHOYAIOITUICS
B BBIJABIMBAaHUM MeETasla U3 3aMKHYTOH IMOJIOCTU (KOHTEHHEpa) uepe3 OTBEpCTUE
MaTpuLibl, popMa U pa3Mepbl KOTOPOTO ONPEAEISAIOT CEUEHHE TPECCyeMOoro mpoduis.

IIpokaTt B MeTa/JLIyprum — OpOAYKUMs, [TOTyYaeMasl Ha IPOKaTHBIX CTaHax
IIyTEM TOpsAYEH, TEIUION WU XOJIOAHOU IMPOKATKH.

IIpocTbie BemecTBa — 3TO BEIIECTBA OOPa30BAaHHOE AaTOMAMHM OJIHOTO
XUMHUYECKOTO JIEMEHTA.

IIpouecc BocCcTaHOBJIEHUS] — 3TO MPOILECC MPUCOEAUHEHUS 3JIEKTPOHOB MPHU
KOTOPOM CTENEHb OKUCICHUS TOHMKAETCS.

IIpouecc oxkuciaeHMs — 3TO MPOLECC OTAAY€ BJIEKTPOHOB IMPU KOTOPOM
CTENIeHb OKUCJICHUS YBEJIIMYNBACTCA.

IIpsimble M3MepeHHUs — OTO TAaKUE HM3MEPEHHMs, MPU KOTOPHIX 3HAUCHUE
U3MEpSAEMON BETMYMHBI BBITAETCS HEMOCPEICTBEHHO U3MEPUTEIBLHBIM MPUOOPOM.

Ilepnoauyeckas cucremMa — 3TO rpaduueckoe U300pakKeHHE 3aKOHA
NEPUOINYHOCTH.

P

Pagukan — 310 rpymnmna aToMoB, 00pa30oBaBIIascCs B pe3yJbTaTe OTPbIBA OT
MOJIEKYJIbI OJJHOTO WJIM HECKOJIBKMX aTOMOB BOJIOPO/JIA.

PacTBOpBI — 3TO OJTHOPOJHBIE (TOMOTE€HHBIE) CUCTEMBI, COCTOSIIUE U3 JIBYX
WK 0osiee KOMIIOHEHTOB, a TAKXKe MPOAYKTOB UX B3aUMOICHCTBUS.

PacTBOpPUMOCTB - CHOCOOHOCTH BEIIECTB PACTBOPSITCS.

Peakuuu 3amenienns (BbITECHEHNs) — 3TO PEAKILIUHU, IPU KOTOPBIX MPOCTOE
BEIIIECTBO B3aUMOJICMCTBYET CO CIIOKHBIM, OOpa3ysi HOBOE MPOCTOE BEIIECTBO U
HOBOE CJI0KHOE.

Peaknun HedTpaau3aumu (YacTHBIM Ciydail peaknuu oOMeHa) — 3TO
peakius B3auMOJICHCTBUS OCHOBAHUS C KUCTIOTAMH.
Peakuuu oOMeHa — D3TO peakiuu, MpPU KOTOPHIX JBa BEIIECTBA

OOMEHMBAIOTCSI CBOMMHU COCTaBHBIMH YaCTSIMH, 00pa3ysi IBa HOBBIX BEIIECTBA.
Peakuuu pasjioskeHusi — 3TO PEAKINH, TIPU KOTOPBIX U3 OJHOTO CIIOKHOTO
BelllecTBa 00pa3yrOTCA HECKOIBKO 00Jiee MPOCTHIX BEIIECTB.
Peakuuu coeiMHEHUs — 3TO PEAKIINH, TPU KOTOPHIX U3 HECKOJIBKUX BEIICCTB
o0OpasyeTcst 0OJIHO BEIIECTBO, 00JIee CI0KHOE, YEM UCXOIHBIC.

C
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CuHTe3 - CoeTMHEHNE COCTABHBIX YacTel 00BheKTa (MBICIICHHO WJIH PEAThHO) C
LEJIBI0 U3YYEHUS €T0 KaK €AUHOIO LENOTO.

Cio:kHble BellecTBa, WJINM XHMHYECKHE COeIMHEHMs, - 3TO BEIECTBA,
o0pa3oBaHHbIE aTOMAaMHU Pa3HBIX FJIEMEHTOB.

Cokpaménnass cTpykrypHas ¢opmyaa — 5310 ¢dopmysia KoOTopas
MOKa3bIBAET TOJBKO CBS3U MEXIY aTOMaMH yTJIEpOJa.

Coam - DJIEKTPOJIUTHI, MPU JUCCOLMAIIMU KOTOPBIX OOPa3ylOTCs KaTHOHBI
MeTauIoB (a Takke KaTuoH NHy") M aHHOHBI KMCJIOTHBIX OCTaTKOB.

CnupTbl — 3TO IPOU3BOJHBIE YTIIEBOJIOPOJIOB, B MOJIEKYJIE KOTOPBIX OJHH
WJIM HECKOJIBKO aTOMOB BOJOPO/Ia 3aMEIICHbI HA TUAPOKCUIBHYO TPYIIILY.

Cpennue, I HOPMAaJIbHBIE, COJIM - 3TO MPOJIYKTHl MOJHOTO 3aMEUICHUS
aTOMOB BOJOPO/Ia B KMCJIOTE aTOMaMHi METAJLIA.

Crenenb auccoumanmum (0) - ATO OTHOIIEHHE YHMCJIA JUCCOLMHPOBAHHBIX
MOJIEKYJI (n) K 001IeMy 4Kcity pacTBOPEHHBIX MoJieKyT (N).

CreneHb MoJIMMEPU3aANMHA — STO YUCIIO, MMOKA3bIBAIOIIEE, CKOJIBKO MOJICKYJI
MOHOMEpPA COEAUHUIIOCh B MAKPOMOJIEKYJTY.

CrpykrypHas popmyJia — hpopmyia CTpOEHUS.

CTpyKTypHOE 3BE€HO - rpyla arOMOB, MHOTOKPAaTHO TMOBTOPSIONIASCS B
LETTHOW MaKpOMOJIEKYJIE.

T

TenmoBou 3¢g¢eKT TaHHOW XUMHUYECKOW PEAKIUMU — 3TO TO KOJIUYECTBO
TEIUIOTHI, KOTOPOE BBIACISETCS B PE3YJIbTATE PEAKLINH.

Tperuunble aMAHBI —  OPraHUYECKHE  COCJIMHEHHUS,  SBIISIFOIIUECS
MIPOU3BOJHBIMHM aMMUAKa, B MOJIEKYJIE KOTOPOI'O TPH ATOMa BOJOPOIA 3aMEIIEHbI Ha
YIJIEBOJOPOJIHBIE PATUKAJIBL.

TpéxaTtoMHble CHMPTBI — 3TO MPOU3BOAHBIE YIIIEBOAOPOJIOB B MOJIEKYJIE
KOTOPBIX TPU aTOMa BOAOPO/Ia 3aMEIICHbI HA TPU TUAPOKCUIbHBIE TPYTIIIHI.

Yy
Yriaepoanblii ckejieT — IOPSIOK COCTMHEHUSI aTOMOB yIJIepojia B MOJIEKYJIE.
YpaBHeHUsI peaKIUU — TO CHOCOO HANMMUCAHUs, JAIOIIUA MPEICTABICHUE O
MPOXOISAIINX B MPOIECCe PEAKINi KaueCTBEHHBIX M KOJIMYECTBEHHBIX U3MEHEHUSIX.

()]

DeHOIbI — OPraHUYeCKUE COCAMHECHUS apOMaTHUYECKOr0 Psijia, B MOJICKYJIax
KOTOPBIX T'MIPOKCHJIbHBIE TPYIMbI CBA3aHBI C aTOMaMHU YIJIEPOJia aPOMAaTUYECKOTO
KOJIbIIA.

dopmajamn3anMs - WCNOJIb30BAHUE CHEUUAIBHON CUMBOJIMKH, MO3BOJISIONIASL
OTBJIEYBCSl OT M3YUCHUS] peaJbHbIX OOBEKTOB U OMNEPUPOBATH BMECTO 3TOTO
CHMBOJIAMH (3HAKaMH ).

DYHKUMOHAJbHAA TIpynma — rpylna aroMOB, XapakTepHas Ui psaa
COeIMHEHUN, oOyclaBIuBaIomias oOMNpeAc¢HHbIE XHUMHYECKHE CBOWMCTBA JTHX
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COEeIMHEHUM.

X

XUMHYECKHI 3HAK — 3TO ONPEACIEHHBIA CUMBOJL.

XuMHYeCKHEe PeaKklHuu — 3TO MPOILECCH, MPU KOTOPBHIX OJHU BEIIECTBA
MPEBPAILIAIOTCA B IPYTHE.

XumMu4Yeckasi CBfI3b — O3TO COBOKYIIHOCTb CHJI, JICMCTBYIOIIUX MEXKIY
aTOMaMH WM TPYMIoi aromMoB. B pe3ynbrare AEUCTBUS ITUX CHUI 0Opa3yroTCs
MOJIEKYJIBL.

XuMHYeCcKOe YpaBHEHHEe — 3TO YCIOBHAs 3alUCh XMMHUYECKOW PEAKIUU C
MOMOILBIO XUMHUYECKHUX (HOPMYJIT U KOIP(HUIIMEHTOB.

Xumuueckasi ¢popmyJia — 3TO BBIPAXXEHHUE COCTABA BEIIECTBA NMPHU MOMOIIMN
XHMHYECKUX 3HAKOB (Kaue€CTBEHHBIN COCTAB) U MHJICKCOB (KOJIUYECTBEHHBIA COCTaB).

XuMHYeCKuM 3JIEMEHT —  93TO OIPEICIIEHHBIN BU/JI aTOMOB,
XapaKTEPU3YIOLIUICS OJUHAKOBBIM MOJIOKUTEIBLHBIM 3apsJIOM spa.

1

ILIBeTHAasi MeTANJAYPIUs - MPOU3BOACTBO OOJBIIMHCTBA METAJJIOB U HUX
CILIaBOB.

i |
YépHas MeTaJLUIyprus - MPOU3BOJICTBO CIJIABOB HA OCHOBE Keje3a: YyTryHa,
cTanu, GeppocCIlIaBoOB.

11|
HITaMnoBKa — MpoIiecc MIacTUYECKOM AedopMaIiu MaTepuraa C
n3MeHeHneM GOopMbI U pa3MEPOB Tea.

C)

JK30TepMHUYECKHEe PEeAKIHMH — OTO  PEAKUUH, KOTOPBhIE NPOTEKAKT C
BBIJICJIEHUEM TEILIOTHI.

DJIACTUYHOCTB - CIIOCOOHOCTH K BBICOKMM OOpaTUMBIM JehopmarusM mpu
OTHOCUTEIHHO HEOOJIBIIION HArpy3Ke.

DJIEKTPOMETAJLIYPrusi — METOJ] MOJy4eHUsI META/VIOB, OCHOBAaHHBIA Ha
AJEKTPOJIN3E, T. €. BBIICICHWM METAUIOB W3 PAacTBOPOB WIM PAcCIUIaBOB HUX
COEOUHECHUH MPU NPOITYCKAHUU YEPE3 HUX MOCTOSHHOTO AJIEKTPUUYECKOTO TOKA.

JuexkTponHasi ¢opmyaa — 310 ¢Gopmyla, MOKa3bIBawoIas H300paKeHUE
AIIEKTPOHHBIX Map, 00Pa3yIOIIUX XUMUYECKYIO CBS3b.

OMnupuyeckas gopmyJia (MoJieKyJasipHasi) — 3To GopmMmyJia, OTpaxkarouas
KAaYECTBEHHBIA U KOJIMYECTBEHHBIA COCTAB MOJICKYJIBI.

JHAOTEpMHUYECKHE PeaAKIUM - 3TO PEAKLIHMH, KOTOpbIE MPOTEKAT C
MOTJIOLIEHNE TETUIOTHI.

DJIEKTPOJUTHYCCKA TUCCONMALMSA — ATO PACIa]l JIEKTPOJIUTOB HA HMOHBI
IIPU PACTBOPEHUU UX B BOJIEC WJIW PACIUIABICHUH.
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DJIEKTPOJIUTBI — 3TO BEIIECTBA, KOTOPHIE MPU PACTBOPEHUU B BOJIC WJIU B
PacCIIaBJICHHOM COCTOSIHMM pacnafaroTcsl (IUCCOLMUPYIOT) HA HOHBI.
DJleKTpOHHAasi KOHGUTypauus aTOMA - paclpe/IeICHUE STIEKTPOHOB 10
HSHEPreTUYECKUM YPOBHSIM U OpOUTAIISAM.
DJIEKTPOHHOE 00JIaK0 — COBOKYITHOCTb TOUYEK B IPOCTPAHCTBE OKOJIO Spa,
rzie npedbIBaHKE JIEKTPOHA 00JIee BEPOSTHO.
JJIeKTPOHHAsA 000JI09Ka — COBOKYITHOCTh AJIEKTPOHOB B aTOME.
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NHPOPMAILIMOHHOE OBECIIEYEHHUE JUCIUITJIMHBI/M/IK

llepeuensv pexomenoyemulx yuebnvix usoanuii, Mnmepuem-pecypcos,
O0ONOHUMENbHOU TUMEPAMYPbI.

OcHOBHBIE HCTOYHUKH (IJIsI CTYA€HTOB)

1. Tabpuensn O.C. Xumwusi: y4eOHUK i CTYJEHTOB OOpa30BaTeNIbHbBIX
yupexaeHuil  cpenHero mpodeccuoHaibHOro  oOpaszoBanus.-6-¢  u3n./  O.C
["abpuensn, N.I'. Octpoymos. - M.: Akanemus, 2009.-336¢.

2. I'abpuensn O.C. Xumus B TecTax, 3a7adyax U YIPOKHEHUIX: YUEOHUK IS
CTYJIEHTOB 00pa30BaTeIbHBIX yUpeXKIACHUN  cpeaHero mnpodeccuoHaIbHOTO
obpazopanusa / O.C. I'abpuensu, I['.I'. JIeicoBa - 3-¢ m3x., crep. — M.: Akanemus,
2008.- 224c.

3. lNabpuensu O.C. [IpakTukyM mo o01Ieid, HEOPTaHMIECKOW M OPTaHNIECKOM
XUMHH: yaeOHOe mocoOue sl CTYIEHTOB 00pa30BaTeNbHBIX YUPEKICHUN CPETHETO
npodeccuonanbHoro odpazoanus / I'abpuensn O.C, OctpoymoB WU.I'., Jopodeena
H.M.-3-e u3a. - M.:, 2009.-256¢.

4. T'abpuensin O.C. Xumus. 10ki1.: yueOHUK 0a30BOro YpOBHS IS
00111e00pa3zoBaTeIbHBIX

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

5. Tabpuensn O.C. Xumwms. 11kn.: y4eOHMK  0a30BOro YypOBHA IS
oOmieo0pa3oBaTeIbHBIX yupexaeHui. - M., 2008.- 224c.

6. I'abpuensa O.C. Xumus. 10 ki1.: yueOHUK TPO(PHUIBHOTO ypOBHSA IS
obmeoOpazoBarenbubix yupexaeHuit / O.C. T[abpuensn, ®.H. Mackaes, CIO.
[Tonomapes, B.W. Tepenun. — M.: Jlpoda, 2005.- 316c.

7. Taopuensn O.C. Xumus. 11 ki.: ydyeOHMK NpOo(QUIBLHOTO YPOBHS IS
oO1eoopazoBarenbubix yupexaenuit / O.C. 'abpuenss, '.I'.JIbicoBa. — M.: Jlpoda,
2006.- 364c.

8. Epoxun KO.M. Xumus: yueO. mis cTya. cpea. npod. yded. 3aBejeHuid /
FO.M. Epoxun. - 10-e u3g., crep. — M.: U3narensckuid neHTp «Axaaemusi», 2007. —
384c.

9. Epoxun FO.M., ®posnos B.N. CoopHuK 337124 U yIPOKHECHUN MO0 XUMUH (C

TUTAKTHYECKUM MaTepHaioM): y4e0. mocooue s CTyJAEeHTOB cpeaH. nmpod. 3aBe. /
FO.M. Epoxun, B.. ®ponos. M., 2004. — 247 c.

JlonmoiHUTE IbHbIE UCTOYHUKHU (V151 CTY/IEHTOB)

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

2.Ilnuyruna I'.B. Xumus v moBcegHEBHAs ku3Hb yenoBeka. - M.: Jlpoda,
2004. - 172c.

3.TuroBa U.M. XrMHs 1 HCKYyCCTBO: OPTAHU3ATOP-IIPAKTUKYM JUISl yUAIIUXCSA
10-11 xnaccoB o61eo0pa3zoBaTesbHBIX yupexaenuil. - M., 2007. — 179c.
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4. ®pumanta M. Xumus B aeiicteuu: B 2 T.- M.: Mup, 1991.
5. Xumuss u xu3Hb (ConrepcoBckas xumus): B 3 T.- M.: PXTY wum.
J.N.Menneneena,1997.

HNuTepHer-pecypcsl

DNEKTPOHHBIC YPOKH U TECTHI.
http://ru.wikipedia.org
http://www.curator.ru
http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/
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	Правила написания электронной формулы
	Практическое занятие:
	№ 1 Моделирование построения Периодической таблицы химических элементов.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	План изучения темы (характеристика вида химической связи).
	Краткое изложение теоретических вопросов.
	Например: НСl хлороводородная кислота; NH3- аммиак
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Основные положения теории электролитической диссоциации
	Диссоциация кислот
	Диссоциация оснований
	Диссоциация солей
	(α) = n : N * 100%
	Практическое занятие:
	№ 3 Приготовление раствора заданной концентрации. Определение массовой доли растворенного вещества.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	План изучения темы:
	Краткое изложение теоретических вопросов.
	Неорганические вещества
	Простые вещества Сложные вещества
	Классификация оксидов
	Несолеобразующие (безразличные) оксиды
	NO , CO , H2O и др.
	Классификация оснований
	- нерастворимые, например: Cu(OH)2 , Fe(OH)2
	Классификация кислот
	Классификация солей
	Практические занятия
	№ 4 Испытание растворов кислот индикаторами. Взаимодействие кислот с металлами, оксидами металлов, основаниями и солями.
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	С→ СО2 → МgСО3 → MgО → МgCl2 → Mg
	Сl2→ HСl → CuСl2 → Cu(ОH)2 → CuSO4 → Cu
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Классификация химических реакций по изменению степени окисления.
	N-3Н3+ + O20 → N+2O-2 + Н2+1О-2
	4NН3 + 5O2 = 4NO + 6Н2О
	Классификация химических реакций по числу и составу
	исходных и образующихся веществ
	N2 + 3Н2 = 2NН3 SO2 + H2O = H2SO3
	Ва Сl2 + Na2 SO4 = 2NaCl + BaSO4
	Классификация химических реакций по тепловому эффекту
	H2 + Cl2 = 2НCl + 184,6 кДж
	Классификация химических реакций по признаку обратимости
	Практическое занятие
	№ 7 Зависимость скорости химической реакции от природы реагирующих веществ на примере взаимодействия металлов с кислотами и солями.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	N2 + H2 = ……; Сu + H2SO4 (конц.) = ……….
	Тема 1.7. Металлы и неметаллы
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Общие физические свойства металлов.
	Зависимость свойств элементов – металлов от положения в
	Периодической системе химических элементов Д.И. Менделеева
	Общие способы получения металлов
	Генетическая связь
	Биологическая роль металлов
	Простые вещества, образованные химическими элементами — металлами, и сложные металлосодержащие вещества играют важнейшую роль в минеральной и органической «жизни» Земли. Атомы (ионы) элементов металлов являются составной частью соединений, определяющих обмен веществ в организме человека, животных. Например, в крови человека  найдено 76 элементов, из них только 14 не являются металлами. В организме человека некоторые  элементы-металлы (кальций, калий, натрий, магний) присутствуют в большом количестве, т. е. являются макроэлементами. А такие металлы, как хром, марганец, железо, кобальт, медь, молиОУД ен присутствуют в небольших количествах, т. е. это микроэлементы.
	Практические занятия:
	№ 8 Получение, собирание и распознавание газов.
	№ 9 Решение экспериментальных задач.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	План изучения темы.
	Предмет органической химии
	Некоторые особенности органических соединений
	Виды формул, используемых в органической химии
	Основные положения теории химического строения А.М. Бутлерова
	Практическое занятие
	№ 10 Изготовление моделей молекул органических веществ
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	Тема: «Общая характеристика углеводородов Алканы».
	Основные понятия и термины по теме: алканы.
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Общие сведения о предельных углеводородах
	Практические занятия
	– не предусмотрены
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	Тема: «Непредельные углеводороды – алкены, алкины, алкадиены».
	Основные понятия и термины по теме: непредельные углеводороды, алкены, диены, алкины, кратные связи, привило Марковникова.
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Общие сведения о непредельных углеводородах (изомеры и гомологи)
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	1. Определение, общая формула, гомологический ряд диеновых углеводородов.
	2. Определение, общая формула, гомологический ряд алкенов.
	3. Определение, общая формула, гомологический ряд алкинов.
	4. Сколько литров воздуха потребуется для сжигания 50 л. пропилена (н.у.)?
	Тема: «Арены, характеристика бензола».
	Основные понятия и термины по теме: ароматические углеводороды, правила замещения в бензольном ядре, заместители первого рода, заместители второго рода.
	План изучения темы.
	Краткое изложение теоретических вопросов.
	Заместители первого рода (Br-; I-; CH3- ; -F; -OH; –NH2 ; Cl-) смещают электронную плотность в сторону бензольного кольца и направляют вводимый заместитель в орто- и пара- положения.
	Заместители второго рода (–NO2; -SO3H; -CN; -CHO; -COR; -COOR; -COOH) смещают электронную плотность от бензольного кольца и направляют вводимый заместитель в мета – положение.
	Практическое занятие
	№ 11 Ознакомление с коллекцией образцов нефти и продуктов её переработки. Ознакомление с коллекцией каучуков и образцами изделий из резины.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	Основные понятия и термины по теме: спирты, одноатомные спирты, двухатомные спирты, трёхатомные спирты, фенолы, одноатомные фенолы, двухатомные фенолы, трёхатомные фенолы, альдегиды, кетоны, карбоновые кислоты.
	План изучения темы.
	1. Классификация кислородсодержащих органических соединений.
	2. Общие сведения о спиртах.
	3. Общие сведения о фенолах.
	4. Общие сведения об альдегидах и кетонах.
	5. Общие сведения о карбоновых кислотах.
	Краткое изложение теоретических вопросов.
	Классификация кислородсодержащих органических соединений
	Общие сведения о спиртах
	Спирты – это производные углеводородов, в молекуле которых один или несколько атомов водорода замещены на гидроксильную группу.
	Общая формула спиртов, таким образом, R-OH.
	Классификация спиртов:
	1.  По числу гидроксильных групп в молекуле спирты разделяют на одноатомные, двухатомные, трехатомные .
	Общие сведения о фенолах
	Фено́лы — органические соединения ароматического ряда, в молекулах которых гидроксильные группы связаны с атомами углерода ароматического кольца.
	По числу ОН-групп различают:
	- одноатомные фенолы (аренолы): фенол (C6H5OH) и его гомологи;
	- двухатомные фенолы (арендиолы): гидрохинон, пирокатехин, резорцин;
	- трёхатомные фенолы (арентриолы): пирогаллол, флороглюцин, гидроксигидрохинон и т. д. Возможны 2 типа изомерии:
	- изомерия положения заместителей в бензольном кольце;
	- изомерия боковой цепи (строения алкильного радикала и числа радикалов).
	Общие сведения об альдегидах и кетонах
	Альдегиды и кетоны относятся к карбонильным органическим соединениям.
	Карбонильными соединениями называют органические вещества, в молекулах которых
	имеется группа >С=О (карбонил или оксогруппа).
	Для альдегидов и кетонов характерна изомерия углеводородного радикала. Он может иметь либо неразветвленную, либо разветвленную цепь. Названия альдегидов происходят от исторических названий соответствующих органических кислот, в которые они превращаются при окислении (муравьиный альдегид, уксусный альдегид, пропионовый альдегид и др.). По международной номенклатуре названия альдегидов производят от названий соответствующих углеводородов с прибавлением суффикса -аль.
	Общие сведения о карбоновых кислотах
	Карбоновые кислоты - органические вещества, молекулы которых содержат одну или несколько карбоксильных групп. Карбоксильная группа (сокращенно —COOH) - состоит из карбонильной группы и связанной с ней гидроксильной группы. По числу карбоксильных групп карбоновые кислоты делятся на одноосновные, двухосновные и т.д. Общая формула одноосновных карбоновых кислот R—COOH. Пример двухосновной кислоты - щавелевая кислота HOOC—COOH. По типу радикала карбоновые кислоты делятся на предельные (например, уксусная кислота CH3COOH), непредельные [например, акриловая кислота CH2=CH—COOH, олеиновая CH3—(CH2)7—CH=CH—(CH2)7—COOH] и ароматические (например, бензойная C6H5 - COOH).
	Изомеры и гомологи: Одноосновные предельные карбоновые кислоты R—COOH являются изомерами сложных эфиров (сокращенно R'—COOR'') с тем же числом атомов углерода.
	Общая формула и тех, и других CnH2nO2.
	Практические занятия:
	№ 12 Химические свойства жиров, многоатомных спиртов.
	№ 13 Химические свойства карбоновых кислот
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	Тема: «Амины. Аминокислоты».
	Основные понятия и термины по теме: амины, первичные амины, вторичные амины, третичные амины, аминокислоты, «Миллеровские» аминокислоты, заменимые аминокислоты, незаменимые аминокислоты.
	План изучения темы.
	Ами́ны — органические соединения, являющиеся производными аммиака, в молекуле которого один, два или три атома водорода замещены на углеводородные радикалы.
	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:

	Практическое занятие - не предусмотрено.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	Вопросы для самоконтроля по теме:
	Тема: «Полимеры. Пластмассы и их характеристика».
	Основные понятия и термины по теме: полимеры, макромолекула, полимеризация, поликонденсация, мономеры, структурное звено, степень полимеризации, эластичность, кристаличность.
	План изучения темы.
	1. Основные понятия по теме.
	2. Свойства полимеров.
	3. Физические состояния полимеров.
	4. Применение полимеров.
	Краткое изложение теоретических вопросов.
	Основные понятия по теме
	Практическое занятие
	№ 14 Распознавание пластмасс и волокон.
	№ 15 Решение экспериментальных задач на идентификацию органических соединений.
	Задания для самостоятельного выполнения:
	– не предусмотрено.
	Форма контроля самостоятельной работы:
	– не предусмотрено.
	КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	ГЛОССАРИЙ

	А
	Ами́ны — органические соединения, являющиеся производными аммиака, в молекуле которых один, два или три атома водорода замещены на углеводородные радикалы.
	Вторичные амины  — органические соединения, являющиеся производными аммиака, в молекуле которого два атома водорода замещены на углеводородные радикалы.
	Г
	Д
	Диеновые углеводороды – это углеводороды, в молекуле которых между атомами углерода имеются две двойные связи.
	З
	И
	П
	Первичные ами́ны — органические соединения, являющиеся производными аммиака, в молекуле которого один атома водорода замещены на углеводородный радикал.
	Спирты – это производные углеводородов, в молекуле которых один или несколько атомов водорода замещены на гидроксильную группу.
	Третичные ами́ны — органические соединения, являющиеся производными аммиака, в молекуле которого три атома водорода замещены на углеводородные радикалы.
	У
	Ф
	Фено́лы — органические соединения ароматического ряда, в молекулах которых гидроксильные группы связаны с атомами углерода ароматического кольца.
	Ц
	Ч
	Чёрная металлургия - производство сплавов на основе железа: чугуна, стали, ферросплавов.
	Ш
	Э
	ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ/МДК
	Перечень рекомендуемых учебных изданий, Интернет-ресурсов, дополнительной литературы.


